MHHHCTEPCTHO wcrmzﬁocuugm PUIEPALIH
BAPETUCTPUPOBAHO
Perncrpaunonnmii b £ 5533
oT Z// N Mﬂ%

MUHUCTEPCTBO TPYJIA H COI.II/IAJI])HOI/I 3AIATBLI

POCCHUMCKON ®EJAEPALINNA
(MHUHTPY]JI POCCUH)

IIPUKA3

&széﬂélﬁﬁf v BH1u

06 yreepkaeHHH NPogecCHORAILHOIO CTaHIAPTA
«CrienaJ HCT No pa3pa6oTke cCrienHATLHLIX NOKPBLITHH H TEXHOJOTHH HX
H3rOTOBJICHHS] METOAAMH OCaKAeHHs B BAKyyMe /15l BHEIIHHX NOBepXHoCTed
KOCMHYECKHX annapaToB»

B coorserctBMM ¢ mnyHKToM 16 IlpaBmn pa3spaboTKu H  YTBEPXICHHA
Npo)eCCHOHANIBHBIX ~ CTAHJApTOB,  YTBEPXIEHHBIX  INOCTAHOBJIEHHUEM [NIpaBuTenscTBa
Poccuiickoii ®eneparum ot 22 smBaps 2013 1. Ne23 (CobpaHue 3aKOHONATENHCTBA
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1. VrBepauTs npWiaraeMeli NpodecCHOHANBHBIH cTanmapr «Chermamct 1o
paspaboTKe CrieLHaTbHBIX NOKPHITHIA ¥ TEXHOJOIHii HX H3rOTOB/ICHHS METOAMH OCKICHHA B
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KOCMHYECKMX aIlapaToB» (3aperucTpupoBaH MuHucTepcTBOM focTHLMH Poccuiickoi
®epepauun 31 mexabps 2015 r., perucrpamuonnsii Ne 40460).

3. VCTaHOBUT, YTO HACTOSIIMI MpHKa3s BCTymaeT B cwiy ¢ 1 mapra 2022 r. 1
neficteyer o 1 Mapta 2028 1.

MHuHHCTP _g@{/ — A.O. KotsixoB
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I. O0mue cBeneHHS

Pa3paGoTka cnenuanbHBIX MOKPBITHH M TEXHOJIOTHA HX H3rOTOBJICHUS MCTOAAMH 25 035
OCaXACHHI B BaKyyMe i BHEIIHUX IMOBEPXHOCTEH KOCMHYCCKHX amlaparoB
(nanee —KA)

(sauMeHOBaHHUE BUIA POdeCcCHOHATBHOM NeATENbHOCTH) Kon

OcHoBHas HENIb BHAA npocbeccnonanbnoﬁ JCATCIIPHOCTH:

Pa3paboTKa cenmuabHbIX MOKPHITHI C 3a[aHHBIMH IIEJIEBHIMH XapaKTEPUCTUKaMH M TEXHOJOTHH HMX
H3TOTOBJIEHHA METOJAMH OCAXICHMA B BaKyyMe Ui BHEIUHHX moBepxHocTed KA W NoOBBIIEHHE UX
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I'pynna 3ansrTuii:

1223

PykoBoutenu noapasenceHuii 1o
Hay4HBIM HCCIICHOBAHHAM H
pa3paboTkaM
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I/IH)KCHCpBI B IIPOMBINIJICHHOCTH X HA
IPOU3BOACTBEC

3119

TexHuku B 06nacTe PpuzMyecKux u
TEXHHYECKUX HAYK, HE BXOJAIIHE

B JIpYTHE IPyIIIbI

(xox OK3')

(HauMeHOBaHHE)

(xox OK3)

OrtHeceHHE K BHIaM SKOHOMHYECKOH ACATENIbHOCTHU:

(HauMeHOBaHUE)

25.61 O6paboTKa METAIIIOB ¥ HAHECCHHE MTOKPHITHH HA METAJLIEI
30.30.41 ITpon3BOACTBO aBTOMAaTHYECKHX KOCMHYECKHX allllapaToB
30.30.5 IIpon3BoACTBO YacTel M NPHHAVICKHOCTEH JIETATENPHEIX H KOCMHYECKHX allapaToB

(xon OKB3/]1)

(HauMeHOBaHUE BHAA IKOHOMHYECKO# IEATENEHOCTH)
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ITI. XapakTepHcTHKA 00001EHHBIX TPYAOBLIX QyHKIHH

3.1. O6o6mennast TpyaoBas QyHKIHSA

Onepaunoano-Texnnqecxoe COIIPOBOXICHHUC
MPOLECcCa CO3/JaHMsl CIICHUATbHBIX IOKPBITHH v
M OBEHD
HavmeHoBanne = W TEXHOJIOTHMH UX U3TOTOBJICHHA MCTOJAaMH Kon A P 5
KBUTHHKATHA
OCAXICHUA B BaKyyM€e JJI1 BHELIHUX
noBepxHocteit KA
ITpouncxoxacHue
- 3anMCcTBOBAHO U3
060061eHHo# TpyIoBOit OpuraHan X
OpHruHajia
byHKHUH
Kon PerncrpaliioHHbIN
OpHTHHAJIA HOMED
' npogeccHOHANBEHOro
CTaHapTa
Bo3mosxHbIE Texnuxk I xareropuu
HaWMCHOBaHHS Texnuk II kateropun
JOJDKHOCTEH,
npodeccuii

TpeboBanus k
o6pa3oBaHMIO U
00Y4YEHHIO

Cpennee npodeccHoHANIEHOE 06pa3oBaHUE — IPOrpaMMEI NOJArOTOBKH
CHENHATUCTOB CPEIHErO 3BEHA

TpeOoBanus K ONBITY
IpaKTH4ECcKoi paboTh

JIi1st JOIDKHOCTEH ¢ KaTeropue Tpedyercs ombIT paboTel B JOJDKHOCTH C
Golee HA3KO#M (IpeAIIEeCTBYIOIIEH) KaTeropyuel He MEHEE OHOIO roja

Oco6ble ycnoBus
Jiomycka K pabote

[IpoxoxaeHue 06I3aTeTBHBIX IPeBapUTENbHBIX H HEPHOUIECKAX
Me/HIIHHCKAX OCMOTPOB>

B03MOXHEI OrpaHHYEHHs, CBI3aHHBIE ¢ HOPMOii HolycKa K MHpOpManuH,
COCTABJIIOLICH rOCYJapCTBEHHYIO TaiiHy

Haymuue I rpynmel 0o 371eKTpoGe30nacHocTy’

ITpoxoxzaeHne 00ydeHH s IO OXpaHe TPY/a H IPOBEPKU 3HAHUHA
TpeGoBaHuil OXpaHbI TPy A’

O6yueHne MepaM NoXapHOi 6e30MacHOCTH’

Hpyrue
XapaKTEPHCTHKH

I_IOIIO.IIHI/ITCIIBHBIG XapaKTCPUCTUKH

HaunMmenoBanue Kox HaumMenoBanue 6a30B0ii rpynibl, AOJDKHOCTH
JIOKyMEHTa (mpodreccuu) Wi cneNHAILHOCTH
OK3 3119 TexHHKH B 0051aCTH PU3HYIECKHX H TEXHUYECKHUX HaYK,
HE BXOAIIKE B APYTHE IPYIIIBI

EKC? - Texauk

OKIITP? 26927 TexHuK

OKCO'Y 2.18.02.05 ITpoH3BOACTBO TYrOIUIABKHX HEMETAUIMYECKHAX U

' CHJIMKATHBEIX MAaTepPHAJIOB H M3CIIHH
2.24.02.01 ITpon3BOACTBO JIeTaTeJIbHBIX allapaToB




3.1.1. Tpynosas pyHxkuus

H3srotonenne 00pa3oB crieMaIbHBIX
MOKPHITHH METO/IaMH OCaXKACHHUS B BaKyyMe Vposenns
HaumenoBanue | JUIS BHEIIHHX moBepxHocTei KA B Kon | A/01.5 | (momypoBeHn) 5
COOTBETCTBUH C IIporpaMMaMy U METOIUKAMH KBATA(UKALK
HCHBITAHHI
TIpoucxoxnaeHue OBOH 3aMMCTBOBaHO M3
(bsl-ll(l.ll/m i e Opurmman X OpHIHHaNa
Kon PeructpaliMOHHBIN
OpHUrvuHaiIa HOMEpP
npo¢ecCHOHAIEHOTO
CTaHIApTA
Tpynoseie neHCTBHA OOGe3XKUpUBaHUE W OYMCTKA MOMJIOXKEK JUIS CIHELMaNbHBIX IOKPBITHH
BHCIIHUX NoBepxHOCTEH KA B COOTBETCTBHY € NpOrpaMMaMH U METOJMKaMH
HCIBITAaHAIH

C6opka OCHACTKHM JUIS H3rOTOBJICHHS 00pas3slOB CHENHAIBHBIX IOKPBHITHI
METOJIaMH OCa)KACHHS B BaKyyMe I BHEIIHMX HoBepxHocTe KA B
COOTBETCTBHH C MPOrpaMMaMH H METOJMKaMH HCIIBITaHHUI

IToaroroBka KOMIIOHEHTOB H paboTa ¢ KOMIIOHEHTaMH, HEOOXOUMBIMH IS
H3rOTOBJIEHHS CIENHAIBHBIX IOKPHITHH BHEMIHUX IOBepxHocTedl KA
METOJIaMH OCAXKJIEHHs B BaKyyMe€, B COOTBETCTBUM C IIporpaMMaMH H
MeTOANKaMH HCIBITaHM

HaneceHHe CIEUHANBLHOTO MOKPBITHS Ha BHEIIHME MoBepxHocTH KA
METOJIaMH OCQXJICHWs B BaKyyM€ B COOTBETCTBHM C IIporpaMMaMM H
METOAHKAMH HCIIBITAHUMN

Benenue pabouero xypHana

Heob6xonumeiec ymenuss | PaGotate ¢ 00OpyZoBaHHEM M  OCHACTKOH, IPHMEHAEMBIMH IpH
H3TOTOBJIEHMH CHOENHATBHBIX MOKPHITHH METOJaMH OCaXACHHS B BaKyyMe
JUId BHEmHMX mnoBepxHocTed KA, B COOTBETCTBUHM € IIporpaMMaMH H
METOUKaMH UCITBITAaHHH

Hcnons30BaTh cpeacTea HM3MCPCHHA IIPpHM H3TOTOBJICHHH CHCIHAIBHBIX
l'IOKpBITPIﬁ MCTOJAMH OCAXICHHS B BaKyyM€ IJIA BHCIIHUX HOBerHOCTCf/‘I
KA B COOTBETCTBHH C IporpaMmMamMy 1 METOAHKaMH HUCHEITaHu’

HcnbITEIBaTH 5 KOHTPOJIHPpOBATh TCXHHYCCKHUC IapaMETpblL H
IKCIUTyaTAllHOHHEBIC XapaKTCPUCTHKH TCXHOJIOTHYICCKOI'O O60py210BaHI/I}I

OcymecTBiATh paboTy ¢ TNEPCOHANBHBIM KOMIBIOTEPOM HAa YPOBHE
yBEPEHHOTO MOJIb30BaTENA

PaGoTaTh Ha MEPCOHAIEHOM KOMIBIOTEPE € IPOrPAMMHEIMH CPEICTBAMH
o01iero HazHauyeHUs

OcymmecTBiIsaTh HOMCK  MCTOYHHKOB ~ HMHGOpMAlMH 10  TeMarHke

BBIMOJIHAEMBIX paboT
AHanu3upoBaTh HOPMAaTHBHO-TEXHHYECKYI0 M HAy4YHO-TEXHHYECKYIO
JIMTEpaTypy

IIpMEHATH CIPaBOYHBIE MaTEPHATIBI

HpOI/IBBOI[HTB pacyeThl C KCIIOJB30BaAHUEM NPOTrPaMMHBIX CPEACTB oOmero u
CHCIHAJIBHOIO HA3HAYCHHSI

OopMIATb CKHU3BI H YePTEXH THUIOBBIX JCTAICH, YHTATh YEPTEIKH

Heob6xoaumele 3HaHHS OCHOBBI BBIMHCIIUTEIIBHOM U I/ISMCpPITeJIBHOfI TCXHHUKHU

JleTann MeXaHN3MOB M MallUH

MarepnanoBeicHHE
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OpraHu3anysi TEXHHYECKOro 00CIyXMBaHHS M PEMOHTA TEXHOJIOTMYECKOTO
o0opyAoBaHUS

Texuudeckass MEXaHUKa

HpOI'paMMI:I ¥ METOJHUKH HCIBITaHMUM IIpH H3rOTOBJICHUHU CICIHAAIBHBIX

HOKPHITHH METOJaMU OC)X/ICHHS B BaKyyMe Ul BHELIHMX MOBEPXHOCTEH
KA

TexkcToBble pefakTopbl (TIpOLECCOpHI): HAaUMEHOBAaHMS, BO3MOXKHOCTH H
HOPsIAOK paboThl C HUMH

OcHOBHEIE IIPUHIMUIIBL paﬁ()TBI, TCXHHUYECCKHNEC XapaKTCpHUCTHUKH,
KOHCTPYKTHBHBIC 0COOEHHOCTH pa3pa6aTmBaeMHx H HCHOJIb3YCMBIX
CIICIIAAJIBHBIX IIOKpBITHﬁ, TCXHHYCCKHX CPCACTB, MATCPHAJIOB H HX CBOICTBa

Tpe6OBaHIfISI CHUCTEMBI MCHEDKMCHTA Ka4uCCTBa OpraHu3alliu

TpeOGoBaHus OXpaHbI TPyJa H MPOMBIILIEHHOH 6€301aCHOCTH

Hpyrne

XapaKTEPUCTUKH

3.1.2. TpyaoBas pyHKUHSA

HanmeHoBanue

IponcxoxaeHNe TPy AOBOMH
(yHKuMH

KoHTpOJIb XapakTEpHUCTHK CIEIHATBHBIX
HOKpI)ITIrIﬁ IIpH U3TOTOBJICHUH UX MCTOJdMH
VposeHb
OCAXJCHHA B BAKYYMC /114 BHEIITHUX
5 KA A N Kon | A/02.5 | (momyposens) | 5
IIOBEPXHOCTCH U UCIIBEITAHUH 1O KBaJIH(l)m(aLmH
CTaHAApPTHBIM METOJHKaM Ha CTaHAapTHOM
000pyZIOBaHHH
3anMcTBOBaHO U3
Opurunan X
OpHTHHANA
Kon PeructpanuoHHbIH
OpUrMHajia HOMEp
npoecCHOHAIEHOTO
cTangapra

Tpynoseie aeicTBUA

I[IpuBeneHrE COCTOAHHS 06pa3OB CHCHHAILHEIX IOKPEITHA B COOTBETCTBHE
¢ TpeGOBaHUSMH K YHCTOTE, BIKHOCTH U TEMIIEPATYPE IS OCYINCCTBICHUS
KOHTPOJS XapaKTePUCTHK CHENHANbHBIX IIOKPBITHA Ui  BHELIHHX
nosepxHocTeil KA npu H3roTOBIEHHN HX METOJaMU OCAX/ICHHS B BaKyyMe U
HCILITAHUH 110 CTaHJAPTHHIM METOANKAM Ha CTaHIapTHOM 000pyI0BaHUH

C6op1<a OCHAaCTKM H MIOATOTOBKa THIIOBBIX CpPCICTB H3MepCHPIﬁ 1A
OIIPCACIICHHUSL CBOMCTB CIIE{HAITBHBIX IIOKpBITI/Iﬁ JJ14 BHEITHAX HOBCpXHOCTCﬁ
KA

VcTaHoBKa 06pa3lioB CrieHAIBHBIX OKPHITHH JUTS BHEIIHUX MOBEPXHOCTEH
KA B ocHacTKy IUis MCOBITaHMH IO CTaHOApTHHIM METOAMKAaM Ha
CTaHJapTHOM 000pYJOBaHHH

VcTaHoBKa OCHACTKH ¢ 00pa3siaMM CHelHaIbHBIX IOKPHITHA Ul BHEIIHUX
noeepxHocteii KA 11 HCOBITaHMA 10 CTAHAAPTHHIM METOAMKaM Ha
CTaHZApTHOM 000pyIOBaHHH

U3mepenne QHU3HMYECKUX XapaKTEPHCTHK, COCTaBa, CTPYKTYPHI IOJIYYCHHBIX
06pasnoB CreNMaTbHBIX IOKPHITHI Ui BHEIHHX noBepxHocTed KA mo
CTaHJApPTHEIM METO/¥KAM Ha CTAHIAPTHBIX IprOopax

OdopmiieHue 3anuceil B XypHale H3MEpEHHI

HeobxoauMble yMEHUS

PaGotars ¢ 0OOpyHOBaHMEM M OCHAaCTKOH, IPUMCHAEMBIMH IIpH
H3rOTOBIEHUHM M HCHBITAaHUAX CHELHUAIBHBIX IOKPBITHH UL BHEIIHHX
noBepxHocTei KA




Hcnonn3oBaTh CpeiCTBAa H3MEPEHHS INPH H3TOTOBICHHH CIEIHATLHBIX
MOKPBITHIA s BHEITHUX oBepxHocTeil KA

HcnuiTeiBaTh u KOHTpPOJIHPOBATH TEXHHUYCCKHE napamMeTpsl 151
IKCIUTyaTallMOHHBIC XapAKTCPUCTHKH TCXHOJIOIHYECKOro 060py1IOBaHI/I$I

Hcnone3o0Bath 6a30BEIe 3HAHUS NPH PEMICHAN TPOGeCCHOHATBHBIX 3a1a4

Hcnons3oBars CIIpAaBOYHBIC MATCpHajibl C NPUMCHCHUEM CICHHAIBHOTO
KOMIIBIOTCPHOI'O obecneueHus H nporpaMm

HpOI/I3BOI[IrITI> PacyETEI C UCIIOJB30BAaHUEM IIPOIrPaMMHBIX CPCACTB obmmero u
CIIEMHAJIBHOTO Ha3HAYCHHUA

BemonssTh rpadpuyecKie H300paKeH s TEXHOIOTHYECKOro 060py10BaHus U
TEXHOJIOTHYECKHMX CXEM B PYYHOM M MalIMHHO# rpajuke

Yurath 4epTeXXH C¢ TPHUMCHCHHEM CIIEIAAIBHOIO KOMIIBIOTEPHOT'O
obecneueHus u nporpamMm

Vrpasiare NpUMEHSAEMBIM 000PYJOBaHHEM Ul HAHECEHHS CIEUHAIBHBIX
NOKPBITHI /Il BHEINHUX NoBepxHocTed KA

[Ipou3BOAMTE H3MEPEHHsS OCHOBHBIX XapakTEPUCTHK  CHENHaTbHBIX
NOKPHITHI Ui BHEMHHX mNoBepxHocTelh KA (TOMIMHEIL, aare3uOHHOH
NPOYHOCTH, DJIEKTPOIPOBOXHOCTH) HA CTaHIApTHOM OOOpYIOBAHHH H C
HCIIOJIb30BAaHAEM CTaHAAPTHBIX CPE/ICTB H3MEPEHUI

HeobxonmMbie 3HaHUS

OCHOBBI BBIYHCJIUTEIIEHOR U HBMCPHTCHLHOﬁ TCXHHUKH

I[eTaJIl/I MEXaHU3MOB H MalllHH

Marepuanosezenne

OpraHus3aiys IpoBeAeHUs ITyCKOHAIANOYHbIX pabOT U MIPUEMHO-CAATOYHBIX
HCHBITAHHH

Opranmsanys TEXHHYECKOro 0OCIYyXHBaHHA M PEMOHTA TEXHOJIOTHYECKOTO
obopyoBaHUs

TexHu4deckas MeXaHHKa

BJICKTPOTCXHI/IKa H JJICKTPOHHKA

TekcToBEIE peaakTOphl (TIPOLIECCOPBI): HAMMEHOBaHHs, BO3MOXHOCTH H
TIOPAZIOK pabOTEI C HUMH

TTpuKiaHble KOMIBIOTEPHBIE IPOrpaMMBI Ul paboThI ¢ MOKyMeHTauuei B
3JIEKTPOHHOM BHJIE

HpI/IKJIa}.IHBIC KOMITBIOTEPHBIE TMPOrpaMMBbl [UII CO3JaHHA TEKCTOBBIX
JOKYMEHTOB, DJICKTPOHHBIX T36HHII, HOPsSI 0K pa60Tm B HUX

OcHOBHEIE  [PUHUUNBI  pabOTB,  TEXHMYECKHE  XapaKTCPUCTHKUY,
KOHCTPYKTHBHbIE OCOOCHHOCTH pa3pa0aThiBaeMbIX H  HCHOJIB3yeMBIX
cIeHabHLIX IOKPBITHH I BHEIIHUX noBepxHocTed KA

IlporpaMMbl ¥ METOAMKH HCIBITAHHH IIPH HM3TOTOBJICHHH CICLHATBHBIX
IOKpPHITHI MeTOZaMM OCaX(ICHHs B BaKyyMe A BHEIIHHX IMOBEPXHOCTEH
KA

TPCGOBaHH}I CHUCTEMEBI MEHCIDKMCECHTA Ka4yeCTBa OpraHu3alii

TpeGoBanust 0XpaHbI TPYZAa H NPOMEIILIEHHON 6€3011aCHOCTH

Hpyrue

XapaKTCPUCTUKH




3.1.3. TpyaoBas ¢pyHKuus

TToaroroBka THIIOBOM JJOKYMEHTAIIUH [IPH

pa3paboTke crienHalbHbBIX IIOKPBITHH U VposeHs
Hanmvenosanne TEXHOJIOTHH HX U3TOTOBJICHUSA METOJaMU Kox | A/03.5 (ioypoBeHb) 5
OCa)XIECHHS B BAKyyMe JJI1 BHEIIHHUX KBanuuKaym

noBepxHocTel KA

[MpoucxokreHNE TPYAOBOH
GhyHKIHT

3auMCTBOBAHO H3

Opurmman X OpHrHHAaza
Kon PerunctpalioHHBIN
OpHrHHaja HOMED
npodeccHOHANBHOTO
cTaHaapTa

TpynoBeie AeHCTBHSA

OdopmIteHHE THITOBBIX IPOTOKOJIOB, OTYETOB 10 PE3yJIbTaTaM H3rOTOBIICHHA
00pa3LoB CHEUAIBHBIX MOKPBITHH METOJAMH OCAXICHHS B BakyyMme UIL
BHEIIHHX moBepxHocTel KA

OnpeneneHAe XapakTEpUCTHK 110 pe3ylbTaTaM HCIHBITAaHAA 00pa3LoB
cIienMaNbHBIX IOKPBITHI U1 BHEITHAX noBepxHocTel KA

Bueceune H3MEHEHHH B OTYETBI, TEXHHYCCKHE YCJIOBHA, NPOrpaMMbl H
MCTOANKHU pa3pa60TKH CIICIMHAJIBHBIX IIOKpI:ITI/Iﬁ M TEXHOJIOTHH WX
H3TOTOBJICHHA METOIaMU OCAXXICHHUS B BAKYYME JUIA BHCITHUX IIOBCpXHOCTCﬁ
KA

CornacoBaHue THIIOBHIX TPOTOKOJIOB, OTYETOB IO  pe3yabTaTam
W3TOTOBIIEHUS OOpa3lOB CHEUMaNbHBIX MOKPBITHMH JUId  BHELIHHX
nosepxHocTell KA MeTotaMu OCaXXIeHHA B BaKyyMe, TEXHHYECKUX YCIIOBHH,
[POrpaMM M METOAMK CO CMEXHBIMH IOAPa3ACIICHUAMH

Heob6xoauMble YMEHHS

Omnpene/iaTh XapakTePUCTHKH CIEIHAIBHBEIX MOKPBITHA i1 BHENIHMX
noBepxHocTel KA

Pa3pa6aTI>IBaTB M KOPPCKTUPOBATh TCXHUYCCKYIO JOKYMCHTAIHNIO

BrInonEATE rpadruecKue H300paXKeHHs TEXHOIOTHIECKOro 060pyA0BanHus 1
TEXHOJOTHYECKMX CXEM B PY4HOM M MalIMHHOH rpaduke

BHITIONHATE YePTEXH TEXHUYECKUX JeTallell B pydHO# M MAIMMHHOHA rpaduike

Uurtarh YepTEXKH

PaGorarts c KOMIIBIOTCPOM KaK CpE€OCTBOM YIIpaBJICHH:, C OporpaMMHBIMU
CpeACTBaMU 0611161"0 1 CIICHHAJIBHOIO HasHaAYCHUSL

Co3paBate U peaaKTUpOBaTh TCKCThI IIpO(l)CCCI/IOHaJILHOI‘O HazHA4YCHUA,
aHAIN3UPOBAThH JIOTHKY paccyxcneﬁm‘fl ¥ BBICKa3bIBAHHIA

CBOEBPEMEHHO COTJIACOBHIBATH pa3pabOTaHHYIO JOKYMEHTALHIO C APYTHMU
NOpa3IeIeHASMH U YTBEPXKIATh €€ y TTIABHBIX CHEHaTUCTOB

Heobxoaumbie 3HaAHUS

OCHOBBI BEIYHCITHTEIBHON U HBMCPHTCHBHOﬁ TCXHHUKHU

JleTany MeXaHW3MOB ¥ MalllMH

WuxenepHas rpaduka

ITpuKiagHEIe KOMIBIOTEPHBIE IIPOrPaMMBI Ui paGoTHI ¢ AOKYMEHTALUeH B
3JIEKTPOHHOM BHIE ,

HpHKI[a,HHBIC KOMIIBIOTEPHEBIC I[IpOorpaMMBl UL CO3JaHHA TCKCTOBBIX
JOKYMCHTOB, JJICKTPOHHBIX 'I‘a6J'lPIII, IOPANOK pa60Tm B HUX

MarepuanoBeaeH1e

Texuuyeckas MeXaHUKaA

XapaKTepHCTHKH CHEMATBHBIX OKPHITHIA 11 BHEIIHUX MoBepxHocTed KA

CTaHJ.[apTBI OprasHu3anmu 1o OQ)OPMJICHI/IIO TEKCTOBBIX NOKYMCHTOB

CTaHIIapTBI €INHOM CHCTEMBI KOHCprKTOpCKOfI JOKYMCHTAIINH
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Tpe60Balelﬂ CHCTCMBI MCHC/DKMCHTA Ka4ye€CTBA OpraHru3alliu

TpeGoBanus oxpaHbl TpYAa M TPOMBIILUIEHHON 6€30I1aCHOCTH

Hpyrue

XapaKTEPUCTHKH

3.2. O6o0mennas TpyaoBas GyHKIHH

Co3naHue crieUHanbHBIX OKPBITHH B
TEXHOJIOTHii UX U3TrOTOBJICHHS METOAAMH
HaumeHoBaHue A Kox B YposeHs 6
OCKJCHHUS B BaKyyMe I BHEIMHHX KBTI PUKALIAK
noBepxHOcTeit KA
IIpoucxoxaeHue
o . 3aMMCTBOBaHO M3
06061IeHHO TPYAOBO# Opuregnan X
OpHWIrHHaNa
dhyHKIIH
Kon PeructpalitOHHBIH
OopHUruHana HOMEp
npodeccHoHanBHOro
cTaHzapra
Bo3moxHsie Hmnxenep
HaMMEHOBAaHHS Unxenep III kareropuu
JOJDKHOCTEH, Hmxenep Il kareropuu
npodeccuii Hmxenep I kareropuu

WmkeHep no HajlaKe H HCIIBITaHUAM

HmxeHep mo Hayajake ¥ ucnbeitanusM III xareropuu
Huxenep no Hanazke U ucneitTaHuaM Il kareropuu
Hrxenep 1o HaJIafKe ¥ MCIBITAHUAM I KaTeropuu

TpeOoBanus K
o6pa3oBaHHIO U

Beicitiee o6pa3oBanue — GakajiaBpuar

00y4eHHIO
TpebGoBaHus K ONBITY Jlnsa moimkHOCTEH ¢ KaTeropue TpedyeTcs onbIT pabOTEI B JOJDKHOCTH €
IpaKTHYECKO#M paGoThl | Gosee HH3KOH (IIpeMECTBYIONIEH) KaTeropuei He MEHee OJJHOTO rofia
Ocobpie ycrnoBus IpoxorxaeHHe 0043aTeNBHBIX IPEABAPUTENBHBIX B IEPHOUMICCKIX
JoIycKa K pabore MEIUIIHHCKHX OCMOTPOB
Bo3MOXHBI OrpaHHY€eHus], CBA3aHHBIE ¢ HOpMOii HomycKa K uHpopMauuy,
COCTABJIAIOCH roCyAapCTBECHHYIO TaHHY
Hanuuwe 11 rpynmsl no 351eKTpo6e30nacHOCTH
[TpoxosxxieHre 0OydeHUs IO OXpaHe TPyJa U IMPOBEPKHA 3HAHHH
TpeboBaHmil OXpaHkbl TpyAa
OG6y4eHne MepaM NOXKapHOH 6€3011aCHOCTH
Hpyrue -
XapaKTEPUCTHKH

JIOTIOTHUTENHbHBIE XapaKTEPHCTHKH

HaumeHnoBanue Kon HaumMeHnoBanue 6a30B0it rpyIIIBI, JOJDKHOCTH
JIOKyMEHTa (npodeccun) wiM CeNHATBHOCTH
OK3 2141 HmxeHepsl B IPOMBIIUICHHOCTH M Ha TIPOU3BOJICTBE
EKC - Hnxenep
- Hmxenep 1o HaJagKe U MCIBITAHUAM
OKIIATP 22446 Hmxenep
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22618 WHxeHep no Halagke ¥ UCIIBITAHUSIM

OKCO

2.15.03.02 TexHoNnOrHYecKre MaluHb! 1 000pyI0BaHHE

3.2.1. TpyaoBas pyHKuus

2.22.03.01 MarepuanoBeiecHHE U TEXHOJIOTHH MarepHanoB

ITposenenne HUOKP B o6nactu co3nanus
o o VposeHb
CIEIHATBHBIX MOKPBITUH U TEXHOJIOTUH UX
HaumeHoBaHUe a Xp Kon | B/01.6 (noaypoBeHs) 6
H3TOTOBJICHHS METOAAMH OCAXACHUA B S ——
BaKyyme i BHemHNX nosepxHocTed KA
IIpoHCcX0XKAECHUE TPYAOBOM Opurmman X 3auMCTBOBaHO M3
dynkunn OpHMIMHaJIa
Kon PerucTpaumoHHBIi
OpUTMHaNa HOMep
npogecCHOHATEHOTO
CTaHAapTa
TpynoBble JeHCTBUS IlouMck M aHaMM3 Hay4yHO-TeXHHYecKoi uHdopmamyu (manee — HTH) B

001acTH CO3AaHuUs CIIEUATBHBIX MOKPHITHIA M TEXHOJIOTHH HX H3TOTOBJICHHS
METONaMH OCaXAEHHS B BaKyyMe J/Uls BHEmHHUX noBepxHocted KA B
CIIPABOYHOM JIATEPaType, CHENMANBHBIX INEPHOAMYECKHX H3JaHUSX, B
HHPOPMALMOHHO-TEICKOMMYHHKAIHOHHOH ceTH «IHTEpHET», B MaTeHTHBIX
OHONMoTeKax

PaspaGotka mpeajioxeHH# B IUIAH TIEPCHIEKTHBHBIX paboT MO CO3JaHHMIO
CNENHAILHEIX IOKPHITHA M TEXHOJNOTHMH HX H3TOTOBICHHS METOIaMH
OCaX/IEHHs B BaKyyMme I BHEMIHUX noBepxHocTel KA

ITnanppoBaHye 3KCICPUMEHTOB IO ONPOOOBAaHMIO HOBBIX COCTaBOB H
TEXHOJIOTHH H3rOTOBICHAS CHENHAIBHBIX IIOKPBITMH JUIS BHEIIHHX
noBepxHocTell KA

IToAroToBKa MPOEKTOB OpPraHH3aIlHOHHO-PACIOPAAUTENHBIX JOKYMEHTOB,
IporpaMM M METOJMK WCIBITAHHH, TEXHMYECKMX 3a/[aHUi 10 CO3IaHHIO
CHENUAILHEIX IMOKPBITMH M TEXHOJNOTMH HX M3TOTOBJICHHA METOJaMHU
OCaXK/ACHHS B BaKyyMe JUIA BHEIMHHX noBepxHocTed KA

U3roToBIIcHUE OIBITHEIX 00pa3oB CIiENHATbHBIX MOKPHITHH U BHEIIHUX
moBepxHOocTeli KA MeTogaMH ocaxJIeHHA B BaKyyMe B JaGopaTOpHBIX
YCIOBHSX

TIpoBenenue nabopaTOPHBIX SKCHEPUMEHTANBHBIX HCCIEOBaHUH 00pasLoB
CleNHANBHBIX IIOKPHITHI JUIs BHemHuX mnosepxHocTe KA cormacHo
IpPOrpaMMaM H METOJMKaM HCIIBITaHHH Ha COOTBETCTBHE pa3pabaThBacMBbIX
CTIENHATBHEIX TOKPHITHI TPeOOBAHMIM TCXHHUYECKHX 3a/IaHAM

IMoaroroBka K MyONMKAIlMM HAYYHBIX cTaTcH, opopMIIEHHE TEXHHYECKUX
OTYETOB, INIPEJOCTABICHHAE MaTEPHAIOB 11 OQOpMIICHWS [aTeHTa Ha
H300peTeHne

PaspaGorka npeaoXeHHH B IUlaH paboT opraHu3aiiid IO CO3JaHHMIO
CHENMAIBHEIX IOKPHITHH H TEXHOJNOTHH HMX H3TOTOBJICHHS METOAAaMU
OCaXKAEHHs B BaKyyMe Ul BHEIIHUX NMoBepxHocTeil KA

IIpoBeieHre paGoOT 0 HAHECEHHIO CIEIHAIBHBIX [OKPHITHIA A/ BHEIIHHX
noBepxHocTeil KA, ux npeaBapuTebHbIE ¥ KBATH(HKAMOHHBIC HCIBITAHUA
Ha 00pa3iax-MMHUTaToOPax M JIeMEHTax H3Jenus
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Heobxoaumele yMEHHS

OCyIIeCTBIAT  HAYYHO-HCCIIEOBAaTENbCcKylo  paboTy B obnactu
COBPEMEHHOTO MAaTEepPHAJIOBEJICHHs, CO3/laHMs HOBBIX  MAaTepHaJIOB,
HCCIEIOBaHMsT KX CBOMCTB, pa3pabOTKH TEXHOJIOTMH HX MOJy4eHHs,
KOHCTPYMPOBAHWS MaTepHAIOB C 3aJaHHBIMI CBOHCTBAMH

IMonyyats ¥ oGpaGaTeiBaTh MHQpOpPMALHIO M3 pPa3IHYHBIX HCTOYHHKOB,
HCIOJNB3YS COBpEMEHHbIE WH(OPMAIMOHHBIE TEXHOJIOTHH, KPUTHYECKU
OCMBICIIMBATH TOJIYYEHHYIO HHPOpMaLIHIO, BEIIENATE B HEM IIaBHOE

BectH caMOCTOATEIIBHO W B COCTaBe IPpYIIIBI H&Y’-IHBI]ZI IIOHUCK, pCaIn3ys
CICIHAIBHBIC CPECACTBA U METOABI

BrinensaTs 37€MEHTEI HOBHU3HEI B pa3pa60TKe, OLCHHUBATH IICPCINCKTHBHOCTH
IOJYYCHHBIX PE3YJIbTATOB

ITone3oBaTbcs MHOCTPAaHHBIM S3BIKOM HAa YPOBHE 4YTEHHMS M NOHMMAaHUA
TEXHHYECKMX TEKCTOB B 00JIaCTH Pa3paboTKH CHEMHMAIbHBIX NOKPHITHA H
TEXHOJIOTHH WX W3TOTOBJICHHS METOJaMHM OCaXIECHHA B BaKyyMe Jis
BHENIHUX noBepxHocTeil KA

IInaHupoBaThL SKCIIEPUMEHT, B TOM 4YHCJIe MHOrOGaKTOpHEIH, 06pabaTsiBaTh
H aHATH3UPOBATH €T0 PE3YbTaThI

HccnenoBars CBOMCTBa CHENUANBHBIX IOKPBHITHHA HAa  HMEIOLIMXCA
o6opyioBaHuM U ITpudopax

Pa6oTaTh C KOMIBIOTEPOM KaK CpEICTBOM YIpaBICHHA, paboTaTh ¢
IPOrpaMMHBIMH CPEICTBaMH OOLIEro ¥ CIENHaTbHOTO Ha3HaYeHHS

IIpoM3BOANTL aHAMM3 BBIABICHHBIX TEXHHYECKHX M OpraHM3allHOHHBIX
npo6JieM, onpeAeNsIOIUX Ka4eCTBO CIICNHATBHBIX IOKPBITHIA, Ha 00pasnax-
uMuTaTopax u dneMenTax KA

HCO6X0)II/IMI>IC 3HaHUA

OCHOBHI OIITHKH

TemnomaccooOMeH B pa3sInUHBIX CpCAax, B TOM YHCJIEC B BAKYyMC

OCHOBBI BAKYYMHOH TCXHHKH

Binsanne naBieHys cpeabl Ha CBOHCTBA TBEPBIX TEI

@dusudecKre NPUHIMIB U 000pyAOBaHME I CO3MAaHHA H H3MEPEHUA
BaKyyMa

XapaKTepUCTMKH OKOJO3€MHOTO H MEXIUIAHETHOTO MPOCTPaHCTBA H
OCHOBHEIE (pU3MYECKUe IPUHIUIBI MX BIMSHMS Ha CBOWCTBA MaTepHalioB

OcHoBHBIE (hU3HYECKHE NPHHIMIEL, METOABI U CPEACTBA HEPa3pyLIAIOLIEro
KOHTPOIIS| CBOMCTB MaTepHAJIOB

CnocoObl IIpUMEHEHHs M3BECTHBIX (H3HdYecKHMX sBNCHHA H 3(ddexToB B
TEXHOJIOTHYECKHX IIpolieccax oOpabOTKH, H3rOTOBIECHHS, HCIbITAHUM
MaTepHaIOB U MOKPHITHI H B IMArHOCTHKE CBOACTB MATEPUANIOB U MOKPHITHH

OCHOBBI TEXHOJOTHH BAKyyMHEIX IOKDHITUH — (DPU3MYECKHME NPHHIMIEL,
METO/EI U CPEACTBA MOATOTOBKH MOBEPXHOCTH JIETAJICH IMepe]l HAHECEHHEM
NOKPHITHH; (U3MYeckHe NpPHHIMIbBL, METOABI M CPEACTBA CO3JaHHUA
IOKPBITHH, YIPABJICHUS TEXHOJNOTHYECKAMH IapaMeTpaMH H KOHTPOILT
Ka4yeCTBa MOKPHITHI pa3IMYHOro Ha3HAYCHMS

®du3puecKde NPUHUMIBI, METOABl H CPEACTBA HCIBITAHHH MAaTepHajioB U
MOKPHITHI HA CTOMKOCTH K BHEIIHHM BO3JEHCTBHSM (XMMAYECKHM, ¢u3uKo-
MEXAHHYECKHM, HOHU3HPYIOIIUM H3Iy4YEHHSAM, I[OTOKaM 3apsDKEHHBIX
YacTHII, aTOMapHOMY KHCIIOPOJY)

®u3ndecKne NPHHIMIBI U METOAB YCKOPEHHS MCIBITAaHHH M (u3HUeCKHe
OrpaHMYEHHs Ha CTENICHb YCKOPEHHSA

OcHosnl ycrpoiictea KA

OCHOBHI CTaHJapTH3alIUHA U METPOJIOTHH

Teopus pemeHns N300peTaTeNLCKUX 3a/1a49
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T1paBoBbIe OCHOBHI HEDKEHEPHOMH JeATENLHOCTH

IMpuknaaHBle KOMIBIOTEPHBIE MIPOrPaMMBEI LI pabOTHI ¢ JOKyMEHTAIUEH B
3JIEKTPOHHOM BHIIE

HpIrII(JIaJIHBIC KOMIIBIOTEPHBIC IIpOrpaMMBI U1 CO3J4aHHsS TCKCTOBBIX
JOKYMEHTOB, 3JICKTPOHHBIX Taﬁmm, NOPpsI 0K pa6OTBI B HHX

HuocTpanHBIi SA3BIK B 00BEME, HEOOXOIMMOM M7 B3aUMOJEWCTBHA C
3apyOeXHBIMH CIIELHAIMCTAMH H NONyYeHHs HHpopManuu u3 3apy6exHBIX
HACTOYHMKOB B 00,1aCTH pa3paboTKH CHENHAIBHBIX IOKPLITHH H TEXHOJIOTHIA
UX M3TOTOBJICHHS METOJAaMH OCA@XJICHUS B BaKyyMe€ JUIi BHEIIHHX
noBepxHocteit KA

FOCYIIaPCTBCHHI:IC, OTpacCJICBBIC CTAaHAAPTHI, CTAHAAPTHI OpraHU3aluHd H
TEXHHYCCKHEC PEIrJIaMCHTHI, IPAMCHACMBIE IIDH pa60Te CO ClICHHAJIbHBIMH
TOKPBITHUSIMHA

TpeGOBaHPIH CHCTCMbI MCHCDKMCHTA KauCCTBa Opraiu3any

TpeGoBanus 0XpaHsl TPYAa U IPOMBIILICHHOH 0€301aCHOCTH

Apyrue -
XapaKTEPUCTUKH
3.2.2. Tpynosas pyHKUHHA
IToaroroBka pabodel 1 KOHCTPYKTOPCKOM
JIOKYMEHTAIlUH H CTaHIapTOB OpraHu3alfuu v
OBCHb
OTpAcCiH) MO CO3/AHMIO CIICIIHAIBHBIX P
HaumeHoBauue (oTp ?, & . It Kon B/02.6 | (nmoayposeHs) 6
[IOKPLITHH ¥ TEXHOJIOTHH HX H3TOTOBJICHHUA KBATHOUKALIH
METOJaMH OCAXKJCHHS B BaKyyMe Ui
BHEINHKX moBepxHocTeil KA
IIponcxoxaenue OBOH aMMCTBOBaHO U3
P A TPy A OpuruHan X 3
dysKIAH OpUrHHaja
Kon PeructpanoHHEIR
OpHUrHHana HOMEp
npodeccHOHANBHOTO
CTaHpgapTa

Tpynosbie feficTBus

Pa3pa6oTka IpOEKTOB IUTAHOB COJEPXKaHMA pabouedl M KOHCTPYKTOPCKOH
JMOKYMEHTAllMM ¥ CTaHAApPTOB OpraHu3anuu (OTpaciv) MO CO3JaHHUIO
COEeNMANbHEIX TOKPHITHH M TEXHOJOTMH MX M3TOTOBJICHHS METOAaMHU
Ocayk/IEHMs B BaKyyMe g BHeITHHX noBepxHocTed KA

INpoBeseHne aHanM3a MONHOTHI HMEIOIIMXCS JaHHBIX H IONydYeHHE
HEAOCTAIOMINX JAHHBIX I10 CO3AAHHUIO CIIENUATBHBIX IOKPHITHH M TEXHOJIOTHH
HX H3rOTOBJIEHHS METOJaMH OC@KICHHS B BakyymMe /i BHEIITHHX
noBepxHocTeit KA

IMoaroroska mnpoekta pabodelf H KOHCTPYKTOPCKOH HOKyMEHTAUHHM H
CTaHJapTOB OpraHu3auuu (OTPACciH) IO CO3/IAHUIO CHEUHAIBHBIX TOKPBITHH
¥ TEXHOJIOTHH KX HM3rOTOBJIICHHS METOJaMH OCAXICHHS B BaKyyMe JUIA
BHEIHMX nosepxHocreil KA

IIpoBepka mnpoekTa paGodeii H KOHCTPYKTOPCKOM HOKYMEHTallMH H
CTaHIApTOB OpraHHM3alKK (OTPacu) Ha COOTBeTCTBHE TpeboBammsM EuHoi
CHCTEMBI KOHCTPYKTOPCKOH JIOKYMEHTAIHH

AHanmu3 pa3pa60TaHH1>1x CTaHJapTOB Ha COOTBETCTBHE MEXAYHAPOIHOMY
Hay4JHO-TCXHUYCCKOMY YPOBHIO
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CornacoBanue, KOPPEKTHPOBKA H YTBEpXK/IeHHe pa3paboTaHHOH paboueit u
KOHCTPYKTOPCKO¥ JOKYMEHTAIlHH M CTaHJapTOB OpraHu3alH (OTPaciu) 110
CO3JAHHMIO CIIELHATLHBIX IMOKPBITHH M TEXHOJOIMH HX H3rOTOBICHHS
METOJAMH OCAXIEHHS B BaKyyMe Uil BHEITHHX noBepxHocTel KA

BHecenre M3MEHEHHH B CyIeCTBYIOIHE pabouyyi0o M KOHCTPYKTOPCKYIO
NOKYMEHTALMIO M CTaHAAPThl OpraHu3anuM (OTpPacid) IO CO3JaHHIO
CIENHMANLHEIX MOKPHITHH H TEXHOJNOTHH MX H3TOTOBIEHHSA METOAaMH
OCaXK/ICHMS B BaKyyMe /i BHemHAX noBepxHocTed KA

HeoGxoaumele yMEHHS

Co3gaBaTh M DEIAKTHPOBATh TEKCTHl MPOQECCHOHAIBHOTO HAa3HAYEHH,
AHAJM3MPOBATh JIOTHKY PAcCYXICHHH H BHICKa3bIBaHUH

PaboraTh ¢ KOMIBIOTEPOM KaK CPEACTBOM YIpaBleHHA, paboTaTh C
HpOrpaMMHBEIMH CPEICTBaMH OOIIEro M CHEIHAIBHOIO Ha3HAYCHHSI

PaspabarteiBarh comepxanue padoyeil # KOHCTPYKTOPCKOM JOKYMEHTAIMHU K
CTaHAAPTOB OpraHu3aluy (OTPaciy) MO CO3JAHHIO CNENHAIBHBIX MOKPHITHHA
U TEXHOJIOTMM HX HM3TOTOBJICHHS METONAaMHM OCAXJEHHMsi B BaKyyMme Ui
BHemHMX moBepxHocTelt KA

OdopMIIATh 3CKU3BI H YEPTEXKH THIOBHIX JETAJICH, YNTATh YEPTEXKH

AHaNM3HpOBaTh  HOPMATHBHO-TEXHMYECKYI0O M  HAyYHO-TEXHHYECKYIO
JIATEpaTypy

OCYIJICCTBJI}ITB COorjiaCoOBaHHC pazpa60TaHHHx JOKYMCHTOB C
3aHHTCPCCOBAHHBIMHU ITOAPA3ACTICHUSIMHA

Ilonn3oBaTbcs MHOCTpPAaHHBIM A3BIKOM I PEMICHUSA 3374a4 [0 HpOBEpPKE
COOTBETCTBHA pa3pa6aTBIBaeM51x JOKYMCHTOB MEXKAYHaApOAHOMY HAYy41HO-
TCXHAYCCKOMY YPOBHIO

HeobxoauMele 3HaHUSA

O’I‘paCJIeBbIC CTaHAapTEI IO OQ)OPMHCHI/IIO TEKCTOBBIX JOKYMCHTOB

Cranpaprsl Enunoil cHcTeMbl KOHCTPYKTOPCKOH JOKYMCHTAHH

HHOCTpaHHBIA s3BIK B 0ObeMe, HEOOXOOMMOM JUIA B3aMMOICHCTBUA C
3apyOEKHBIMH CIIELMAIACTAME H NOJIydeHHs HHGOpMalmK A3 3apyOexKHBIX
HCTOYHHKOB B 00JIaCTH pa3pabOTKH CIIEUHANBHBIX OKPHITHA M TEXHOJIOTHI
MX M3TOTOBJIEHUS METOJAMH OC@XACHWS B BaKyyMe€ JUId BHEIIHHX
noBepxHocteit KA

OCHOBBI BaKYYMHOH TEXHHKH

BnugHue naBieHUs CpeAbl Ha CBONCTBA TBEPABIX TEI

duspyeckde NPUHIMOBEI A O0OpYAOBaHHE I CO3MAHHA W H3MEPEHU
BaKyyMa

OCHOBEI OIITHKH

XapaKTCpPICTHKPI OKOJIO3EMHOI0O HW MEXIUIAHCTHOTO MOPOCTPAaHCTBA H
OCHOBHEIC q)nanecxne IIPUHUMIIBI HX BJHSHHA Ha CBOICTBA MaTrepHuajioB

OcHOBHBIE (I)I/IBI/I‘-IGCKHG MPHHIMIIBI, METOABI U CPEACTBA HEPA3pYHMIAKOLICTO
KOHTPOJIA CBOMCTB MaTE€pHAIOB

Crioco0OBsl PUMEHEHHS H3BECTHBIX (U3MYECKUX SBICHHA H 3¢q)eKTOB B
TEXHOJIOTHYECKMX Ipoleccax oOpabOTKH, H3TOTOBJICHUA, HCIBITAHUM
MAaTepHaIOB 1 IIOKPHITHH ¥ B IMArHOCTHKE CBOMCTB MaTepHajoB U MOKPBITUI

OCHOBBI TEXHOJIOTHM BaKyyMHBIX HOKDBITHH — (H3HYeCKHe HPHHLHIEL
METOZIbl ¥ CPEJICTBA TIOATOTOBKH MOBEPXHOCTH JETAlCH Iepes HaHECeHHEM
NOKpEITHi; (U3MYeCKHe NPUHIMIB, METOABl U CPEACTBA CO3JaHHUA
NIOKPHITHH, YIPaBIeHHS TEXHOJOTHYECKMMH NapaMeTpaMH H KOHTpPOIA
KauecTBa MOKPHITHIl pa3IMYHOIr0 Ha3HAYCHHS]
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(du3uyecKrue MPUHIUIBL, METOAbI H CPEICTBA HCNBLITAHHH MAaTepHAllOB H
IOKPHITHH Ha CTOMKOCTh K BHEIUIHHM BO3JEHCTBUAM (XHMHYECKHM, QH3HKO-
MEXaHMYECKUM, HOHM3UPYIOLUMM H3IY4YCHHAM, IIOTOKaM 3apsHKEHHBIX
YaCTHII, aTOMapHOMY KHCIIOPOAY)

du3nuecKkye NPUHIHANLI ¥ METOABI YCKOPEHWs UCUIBITAHUH M ¢u3MdecKue
OrpaHM4eHHUs Ha CTENECHb YCKOPEHHUs

TMpuKiaHbie KOMIBIOTEPHBIE IPOrPaMMEI JUIs paboTHI C IOKyMEHTAIMEH B
3JIEKTPOHHOM BHJIE

IlpuknagHbie KOMIIBIOTEPHBIE NPOrpaMMBI  JUIA  CO3JaHUA TEKCTOBBIX
JIOKYMEHTOB, 3JICKTPOHHBIX TaOJIHIl, OPANOK pabOTHI B HUX

TpeGoBaHus cUCTEMBI MEHEJDKMEHTA KaueCTBA OpraHu3alui

TpeGoBaHHs OXpaHbI TPYZA H IPOMBIILIEHHOH 0€3011aCHOCTH

Hpyrue -
XapaKTEPHUCTHKH
3.2.3. TpynoBas pyHKIHSA

ConpoBoXKZIE€HHE U KOHTPOJIb IIPOLECCOB
O0TpabOTKH, MCTIBITAHUH M BHEIPEHHS YpoBeHs

HanmMeHoBaHHe TEXHOJIOTHI H3rOTOBJICHUS CIICHAIBHBIX Kon | B/03.6 (moxypoBeHb) 6
IOKPHITHIA JUlsl BHEITHHUX MoBepxHocTe# KA KBanuQukauu
METO/IaMH OCAXKJICHHS B BAKyyMe

IIpoucxoxkacHue TPYA0BOH Opurmman X 3anMCTBOBAHO M3
(yHKIIH OopHrHHana
Kon PernctpaumoHHblit HOMep
OpHrHHAJA npo¢ecCHOHATEHOTO
CTaHAapTa
pr,[[OBBIe JCHCTBUA Pa?.paﬁoTKa pCKOMCHIIaIII/Iﬁ 10 TEXHOJIOTHYCCKHM DPEXHMaM H3IrOTOBJICHHA

CIICIIHAJIBHBIX HOKpBITI/If;I JUI1 BHCEIIHHX HOBerHOCTeﬁ KA METOdJaMH
OCQXKICHUS B BAKYyMeE

Ot1paboTka TEXHOJOTMYECKMX PpEXHMOB M3rOTOBICHHS CHECHHANbHBIX
NOKpBITHH U1 BHEIIHMX NoBepXxHocTeH KA MeToJaMH OCaKICHHS B
BaKyyMe B IPOM3BOJICTBEHHBIX YCIOBHAX

Pa3paGoTka mporpaMM ¥ METOIHK H3TOTOBJICHHS CHEIHAIBHBIX MOKPHITHH
JUii BHemHMX mnoBepxHocTedi KA MeromaMu ocaxaeHus B BakyyMmMe B
[POU3BOJICTBEHHBIX YCIIOBHSAX

IIpoBepka BHIIONHEHHs TpeOOBaHMH K IIOArOTOBKE 00OpYJdOBaHHI,
TEXHOJIOTHYECKHUM PpEeKHAMaM, YHCTOTE IIOMEINECHHMsSA, YCIIOBHSM XpaHEHHS
3aroTOBOK U JETaleii CcO CHEIUaTbHBIMH IIOKPBITHAMH A BHEIIHHX
noBepxHocTeit KA

[IpoBeneHre paboT IO OCYIIECTBJICHHIO KOHTPOJIA  XapaKTCPUCTHK
ClenHATbHBIX IOKPHITHMA Ui BHemHHX noBepxHocTed KA B mpouecce
W3rOTOBJICHUS METOJAAMH OCAXKACHUSI B BaKyyM€ Ha COOTBETCTBHE
TpeOGOBaHHSIM HOPMAaTHBHO-TEXHHYECKOH JOKyMEHTAIlHH

Pa3pa6oTka MpeoxKeH!i B epeveHh TOYeK KIIOYEBOTro M 00A3aTeNlbHOro
KOHTpOJISi MPOIECCOB OTPAGOTKH, MCHBITAHWH M BHEIPEHHS TEXHOJIOTHH
M3rOTOBJICHUS CIENMATBHBIX MOKPBITHIA U BHEIMHHX MoBepxHocTed KA
METOJIaAMH OCaXX/ICHHS B BaKyyMe
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I1poBeicHrEe aBTOPCKOTO Haa30pa 3a MPOLECCaMU OTPAOOTKH, HCIIBITAHUH U
BHEJAPEHHS TEXHOJOTHA W3rOTOBJICHHUA CHELMANBHBIX IOKPBITHH U
BHEIIHMX noBepxHocTeil KA MeTomamMu ocaIeHHs B BaKyyMe C BBITYCKOM
aKTOB I10 PE3YJIFTATaM OCYLIECTBIEHHOTO KOHTPOIS

Heo6xomuMblie yMeHUS

OCyIecTBAST,  MPOH3BOJACTBEHHO-TEXHOJIOTHYECKYIO  JIEATENLHOCTS,
00ecreunBaoyl0 BHEIPEHHE M OJKCIUTyaTallMi0 HOBBIX Pa3paboTok,
IpAMEHEHAE W JAWATHOCTHKY CHEIHANBHBIX IIOKPHITHH [ BHEUIHMX
noBepxHocTeii KA

UccnenoBarh CBOMCTBA CHENUANBHBIX [OKPHITHH Ha  HMMCIOIHUXCS
060opyoBaHUM B npAOOpax

Hcnonp3oBars TEXHUYCCKUC CpEacrTBa HA3MEPCHUA u KOHTPOJIA,
HCOGXOJII/IMBIC IIpA CTaHAApTU3allHd H cepmtlmlcaunn CIICITHAJIBHBIX
I[OKpBITI/Iﬁ u mpoICCCOB ux NOJIyuCHHA, HCIBITAaTCJIBHOTO H
IIPOM3BOACTBCHHOI'O 060py11013amm

OcymmecTBIATh paboTy C NEPCOHAIBHBIM KOMIIBIOTEPOM Ha YPOBHE
YBEPEHHOT'O NI0JIb30BaTEIA

Co3aBaTh M PENAKTHPOBAaTh TEKCTHI IIPO(ECCHOHAIBHOIO HA3HAYCHHS,
AHAIM3UPOBATH JIOTHKY PacCy/CHHH M BbICKa3bIBAHHMH

Heo6xoauMple 3HaHHA

Texnuueckue XapakTCpUCTUKH TEXHOJIOTUYECKOIO HCIBITATCIABHOIO
060py210BaHH5[, METOJAHKH UCIIBITAHHUA

Opranu3anuoHHas CTPYKTypa Nopas3/IeICHHs ¥ OpraHU3aluu

OcHOBHI TelIoMaccoobMeHa B pa3IHYHBIX CpelaX, B TOM YUCIIE B BAKYyME

OCHOBBHI BaKyyMHOi;I TCXHUKHU

Bimsnue napneHus Cpeabl Ha CBOMCTBa TBEPABIX TEII

dusHyecKue NPUHIMIB A 00OpYyNOBaHHE /U CO3JAHHS M H3MEPEHHS
BaKyyma

OCHOBBI OIITHKHA

OCHOBHBIE (bnanecxne IIPpHHIOHAIIBI W PE3YJIbTATHI B3aHMOJICHCTBUSA
JIEKTPOMAarHUTHOT0 M3JIy4CHHUA € BCIMICCTBOM

OcCHOBBI BIMSHHSA CAaObIX U CHIBHBIX JJICKTPHUYCCKHX H MAarHUTHBIX nojei
Ha CBO}CTBa ra3oB, )XHIKOCTEH, TBCPABIX TEII

OCHOBBHI BIMSHHS CPEbl M Pa3IMYHBIX BHEITHUX BO3ACHCTBHM (XMMHYECCKHX,
MEXaHH4eCKHMX, aKyCTHYECKHX, OJJEKTPOMarHMTHBIX) Ha  CBOHCTBA
MaTepHAIOB

OcHOBHBIE (HM3HYECKHE TIPUHLHUIBL, METO/IBI H CPE/ICTBA HEPa3pyIUAIOMEro
KOHTPOJIsI CBOMCTB MaTepUaNoB U AE(EKTOB B HUX

CnocoGBl TIpHMMEHEHHs M3BECTHBIX (U3MYECKHX sBNEHHH H 3(Q¢exToB B
TEXHOJIOTHYECKMX Mpoueccax oOpabOTKH, H3rOTOBJICHUA, HCIOBITAHAH
MaTepHaIOB U NOKPHITH{ H B TMarHOCTHKE CBOHCTB MATEPHAIOB U MOKPHITHH

OCHOBBI TEXHOJIOTMH BaKyyMHBIX TOKPHITHH — (H3MYECKHE MPUHLHAIIEL,
METOBI H CPEICTBA MOATOTOBKH NMOBEPXHOCTH ACTAJICH Nepe/l HAHCCCHHEM
NOKPHITUH; (U3MYSCKHE NPHMHIMIBLL, METOABI W CPEeICTBA CO3JAHMA
NOKPHITAN, yHPaBICHAS TEXHOJIOIHYECKUMH IapaMeTpaMi M KOHTPOJLL
Ka4ecTBa IOKPHITHI pa3IMuHOro Ha3HAYCHHUS

du3uyecKie NPUHIMUIEL, METOABI M CPEACTBA MCIBITAHMA MarepHalioB H
MOKPHITHIA Ha CTOMKOCTD K BHELIHMM BO3JCHCTBHAM (XMMHYECKUM, H3HKO-
MEXaHMYECKAM, HOHH3HPYIOIIMM M3JIy4eHHsAM, IIOTOKaM 3apshHKEHHBIX
4acTHll, aTOMAapHOMY KHCIIOPOLY)

dusnueckue NMPUHIUAIBI © METOIbl YCKOPEHHSA HCIBITAHUN U (I)I/IBH‘ICCKI/IC
OIrpaHHYCHHS HA CTENCHbL YCKOPEHUA
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IIpuKiafHble KOMIBIOTEPHbIE MPOrpaMMBI s paboThI ¢ JOKYMEHTAlMEH B
SIIEKTPOHHOM BHJIE

Hpnmazmme KOMIIBIOTCPHBIC TMporpaMMbl 1A CO3JaHHA TEKCTOBBIX
JOKYMEHTOB, 2JIEKTPOHHBIX Taﬁmm, IIOPAAOK pa60TLl B HUX

Tpeﬁonamm CHUCTCMBI MCHC/DKMCHTA Ka4YCCTBa Oprain3aliiu

TpeGoBanus OXpaHbI TPy1a 1 IPOMBIIIIEHHOH 6€30MacHOCTH

Jpyrue

XapaKTCPUCTHKN

3.2.4. TpynoBaa pynxkuus

HauMeHOBaHHE

[Mpoucxoxaenue TpyA0BOH
$yHKIHMH

AHaii3 ¥ olleHKa paboThI ClleLHalbHbIX
HOKPBITHH, CO3JIaHHBIX METOAAMH OCaXACHHS Ypogenb

. Kon | B/04.6 | (nomyposens) | 6
B BaKyyMe Iyl BHeIIHAX oBepxHocTel KA, B e S—
Tnpoliecce SKCIIyaTalui

Opurmman X 3aMMCTBOBaHO U3
OpHruHaNa
Kon PeructpanioHHbIH HOMED
OpWruHaNa mpodeccHOHATILHOTO
cTaHgapTa

Tpynoseie aefcTBUA

AHanu3 TeneMeTpuueckod uHGOpPMalMH O COCTOSHMH CHENMAIBHBIX
TIOKPHITHIA B poliecce 3KCIUTyaTanuu B coctase KA

OQopMIIeHHE TEXHHYESCKOrO OTYETa O CTOMKOCTH CIENHAIBHBIX TIOKPHITHIA
mns  BHeHMX TnoBepxHocter KA Kk BoszgeiictBuio (akTOpoB IpH
IKCIUTyaTallu{

Pa3paGoTKa MHCTPYKIHMH 110 BOCCTAHOBJICHHIO CIIEHAIbHBIX IIOKPBITHHA st
BHEIHNX moBepxHOCTel KA, HM3rOTOBIEHHBIX METOJaMH OCXACHHA B

BaKyyMe

PaspaGoTka HHCTPYKOHMI II0 KOHTPOMIO CHNCHMAIBHBIX MOKPHITHH UL
BHEIIHNX noBepxHocTel KA

OcyleCTBIEHHE KOHTPOJIA COCTOSHHS CHEIHMAIbHBIX MOKPHITHHA I
BHeImHMX moBepxHocTei KA B opraHu3anmyd M TEXHHYECKOM KOMILICKCE
(xocMozpoMe)

KOppCKTHpOBKa JOKYMCHTAIIMM IO pe3yJbTaTaM 3KCIilyaTallhh

Heobxoaumele yMEHHS

AHaJIPIBPIPOBaTB pealbHOC COCTOSHHUE CICIHAIBHBIX HOKpBITI/Iﬁ b5t
COOTBECTCTBHE UX TpCﬁOBaHHHM HHCTPYKIUH I10 SKCILTyaTallHH

Haxoautr oONTHUMAJbHBIE TEXHHYECKHEC PCIICHHA II0 YCTPAaHCHHIO
BBIABJIEHHBIX HECOOTBETCTBUHI

MHTepnpeTHpoBaTh IOKa3aTeNH  TeleMeTpudeckod  mHQopManmu o
COCTOSIHHH CIICHHAIBHBIX MOKPHITHH B NPOLECCE IKCILTyaTallid B COCTaBe
KA

[lpameHATH [aHHBIE IO pE3yJbTaTaM OKCIUTyaTalkH CHCHMANBHBIX
IIOKPBITHH I BHEIIHUX NOBEpXHOCTEH KA

AHaIM3MpoBaTh ONBIT pPa3pabOTKM M 3KCIUIyaTaldd aHAIOTHYHBIX
CreUraIbHBIX MOKPHITHH

0O600mAaTh NOJy4YEHHbBIE JAHHbIE

IMoaroTaBauBaTh IPEIOKEHUS IO COBEPIICHCTBOBAHHMIO CHELIMAIBHBIX
TIOKPBITH ¥ TEXHOJIOTHH MX M3TOTOBIIEHHS METOAAMH OCRX/ICHHA B BAKyyMe
JU1sl BHEIIHUX moBepxHocTeil KA

AHanu3UpoBaTh W CHCTEMAaTH3HPOBaTh MHQPOPMANMIO C HCHOJIB30BAHHEM
0(MCHOTO NaKeTa IPHIIOKEHUH
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O6pabaThiBaTh, BBUSBIITH H CHCTEMATH3HpOBaTh HHQPOPMALHMIO C
HCIIOJIb30BaHKeM O(QHCHOTO NAKETa IPUIIOKCHHIH

CocTaBiaTh, KOMIIOHOBAaTh H PeJaKTHPOBAaTh TEKCTOBYIO M rpadHYECKyIO
YacTh pa3pabaThIBa€MbIX JOKYMEHTOB

CBOCBpeMCHHO COIJIaCOBBIBATh Ipe/iaraCcMbpI€ TEXHHYCCKHUE PCIICHUSA C
PYKOBOJUTEIAMH Y IPEACTABUTEIIMHA 3aKa3uHKa

Heo6xomumble 3HaHUS

WHCTPYKIMH 10 KOHTPOMIO COCTOSHMS  CIEHHMANbHBIX — IOKPBITHI,
U3TOTOBJICHHBIX METOJAMH OCQXICHHS B BaKyyMe JUId BHEIIHHX
nosepxHocteil KA

WHCTPYKIMH 110 BOCCTaHOBJICHHIO MOKDPBITHH, HU3TOTOBICHHBIX METOJaMU
oCaXKIACHHMA B BaKyyMe [Jisi BHEITHUX noBepxHocTeill KA

MeToq¥Ky aHanM3a H pacdera CTOMKOCTH CIELHANBHBIX IOKPHITHH K
(haKTOopaM IIpH IKCILIyaTallHH

CranapTHOe H CleUalbHOE IPOrpaMMHOE OOECHEeYeHHE UL PacyeroB
CTOMKOCTH CIIENHAIBHBIX OKPHITHI K (haKTOpaM IpH 3KCILTyaTaluu

OcHOBEHI TemaoMaccooOMeHa B PasIHYHBIX Cpeaax, B TOM YHUCJIE B BAKYYMC

Xapam*epncmlcn OKOJIO3EMHOIO HW MCXIUIAHCTHOIO IMIPOCTpaHCTBA M
OCHOBHBIC (bPIBI/I‘leCKI/IC IPUHIMIIBL UX BJIHSIHUS Ha CBOIICTBa MaTCpHAIOB

OCHOBBI OIITUKHA

OCHOBHI:IC (bHSI/I‘ICCKI/IC IIPHHHUIIBI H PpE3yNbTaThl B3aHUMO/IeCTBUS
3JICKTPOMArHUTHOTO U3JTy4CHUA C BCIICCTBOM

OcHOBHEBIE (1)PI3PI‘ICCKI/I6 IPUHIKIIBI, METOABI H CPEZICTBA HEPa3pYIaIOMIEro
KOHTPOJIA CBOHCTB MaTCprUaJIOB H JIC(I)GKTOB B HUX

dusnuecKde NPUHIMIB], METOABI U CPEACTBA HCHBITAHMH MaTepHaloB U
TIOKPHITHI Ha CTOMKOCTD K BHELIHUM BO3JCHCTBUSM (XHMHUECKAM, (H3HKO-
MEXaHMYECKHM, HOHHM3MPYIOIUM M3IY4YEHHAM, IOTOKaM 3apsDKCHHBIX
YacTHIl, ATOMAPHOMY KHCJIOPOAY)

dusHuecKue IPAHIMILI ¥ METOABI YCKOPEHHS HCIBITAHHH U (QHU3MYecKue
OrpaHMYEHNs Ha CTENEHb YCKOPCHHS

Tpe60BaHH$I CHCTEMBbI MEHE)KMEHTAa Ka4yeCTBa Opranu3alii

Tpe6oBarus OXpaHbl TPyZa H NPOMBIILICHHOH O€30MaCHOCTH

Hpyrue
XapaKTEPUCTHKH

3.3. O606mennas TpyAoBasi pyHKIHSA

Texnuueckoe YIIpaBJICHHUE IIPOIECCOM CO3AaHH
CIICITHAJIBHBIX IIOKprTHfI H TEXHOJIOTHH HUX

C Yposens 7

HaumeHosaHue Kon
HM3rOTOBJICHUS METOJAMH OCAXKACHHUS B BAKyyMe KBanupyuKauu
Zuis BHEINHEX moBepxHocTel KA
12613:; c’;::él;ﬁﬂe 0BOI Opwurunan X 3auMCTBOBAHO 13
- ToyA P OpUTHHala
byHKIMK
Kon PernctpaliioHHbIH HOMED
OpMrHHaNa npodecCHOHANBHOTO
CTaHaapTa
Bo3moxHEIE Bexymmii uH>xenep
HaUMEHOBaHUS Beaymmii HH)KEHEp 110 HaJlajIKe U HCIBITAHHAM
JOJDKHOCTEH,
npodeccuit
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Tpeboranus Briciniee 06pa3oBaHue — ClieMANINTET HIIM MarucTparypa
o6pa3oBaHHIO U

00y4YEHHIO

TpebGoBanus K ONBITY He MeHee nsatH j1eT B 001aCTH CO3/JaHAs CHEHUATBHBIX OKPEITHA U

IpaKTHYeCKO! paGoThl | TEXHOJNOTHIT MX M3TOTOBJICHHS METO/IAMH OCAX/ICHHS B BAKYYME JUI
BHemHUX noBepxHocrei KA

Ocobrie ycrmoBus ITpoxoxaeHue 06s13aTeNBHBIX MPEABAPUTEILHEIX U IIEPHOAUIECKHX
Jomycka K pabore MEIHIMHCKUX OCMOTPOB

Bo3MOXHEBI OrpaHAY€eHHs], CBI3aHHbIE ¢ HOPMOii 1omycKa K HH(pOpMAILMH,
COCTaBJMIOLIEH roCyJapCTBEHHYIO TalHYy

Haymuwme no II rpymms! o 31ekTpo6e30nacHOCTH

IpoxoxaeHue o0y4eHus IO OXpaHe TPya H IPOBEPKM 3HAHHIMA
TpeboBaHui OXpaHBI TPYAA

O6yuenue MepaM NOXKapHOH 6e30MacHOCTH

Hpyrue JlononauTenbpHOE MpodecCHOHANBHOE 00pa3oBaHHe — MPOrPaMMBI
XapaKTEPUCTHKH HOBRIIIEHUS KBATH(HUKAIMY 10 IPOPUITIO IEITEIbHOCTH

HOHOJIHPITCJ‘IBHBIC XapaKTCPpUCTHKH

HaumMeHnoBanue Kon HanmenoBanue 6a30B0# rpynnsl, JODKHOCTH
JIOKyMEHTa (npodeccun) miM cCIENHUATBLHOCTH

OK3 2141 WmxeHephl B IPOMBIILICHHOCTH U Ha POM3BOJICTBE

EKC - Benymuii nH>KeHED

OKIIATP 42861 WmxeHep-pr3nKo-XuMHUK

OKCO 1.04.04.02 Xumus, GU3AKa ¥ MEXaHHKA MaTepuaioB
2.22.04.01 MarepuaioBeicHHE U TEXHOJIOI'HH MaT¢pHaJIOB
1.04.05.01 dyHaaMeHTaIbHAs ¥ IIPUKJIaHAS XUMHAA

3.3.1. TpynoBasa pyHKIHSA

Texnuueckoe ynpasieHne paboTamu 1o

nposenennio HUOKP B o6nactu co3aanus VposeHs
HanmeHOBaHNe | CIICIIHAIBHBIX HOKPHITHHA ¥ TEXHOJIOTHA HX Kox | C/01.7 | (momyposens) | 7
M3rOTOBJICHHS METOJIJAMHU OCAXKACHHS B BaKyyMe KBATHpHUKATHH

JUI BHEUIHUX moBepxHocTed KA

IpoucxoxaeHue TPy I0BOM Opmrmman X 3auMCTBOBaHO U3
GyHKIHH OpHMI'MHala
Kon PeructpaunoHHbIi HOMEp
OpHruHana po¢eCCHOHATBEHOTO
CTaHpapTa
TpynoBbie neicTBHS KoopauHanus 1 iaHupoBaHHe paboT o noucky u ananusy HTH B obmactu

CO3JaHMs CIEIMANBHBIX IOKPHITHH M TEXHOJIOIMM HX H3rOTOBJICHUA
MeToJaMH OCaxCHHWS B BaKyyMe Ui BHEIHMX NoBepxHocTedi KA B
CIOPaBOYHOM JIHTEPAaType, CHENHAIBHBIX MEPHOANYCCKHX H3NaHMAIX, B
HH(OPMANMOHHO-TEIeKOMMYHHKANMOHHOMH ceTu «IHTepHeT», B MATEHTHBIX
6ubnHoTeKkax

OGo61ienne pa3paboTaHHBIX MPEJIOKEHNUI B IIaH MEPCIEKTHBHBIX PaboT 1
B IUIaH paGoT OpraHM3alMé HO CO3JAHMIO CNENHAIBHBIX HOKPBITHH H
TEXHONOTHH HMX H3rOTOBJICHHS METOJAAMH OCaKICHMA B BaKyymMe JUid
pHemHuX nosepxuocrei KA
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Koopayuanus mpoueccoB MpoBeAeHHsS SKCIEPUMEHTOB IO ONpPOGOBaHHUIO
HOBBIX COCTABOB M TEXHOJIOTHH H3TOTOBICHHS METOJAaMH OCWXKICHHSA B
BaKyyMe CII€lHaJbHBIX IIOKPHITHIA Ui BHEIIHUX MoBepxHocTel KA

BEINyCK M COIIACOBaHHE OPraHA3aMOHHO-PACIIOPAAUTENIBHBIX JOKYMEHTOB
Ha IpoBeJeHHe paboT, MPOrpaMM M METOAMK HCIBITaHHH, TEXHHYECKHX
3a/laHui Ha HOBBIE MaTepHAIBL, 00Pa3Ibl JIs HCIBITAHHH, IPHCIOCOOICHH,
CHEIMANbHYIO OCHACTKY M HECTaHAapTHOe 00OpyIOBaHHE U1 OTPabOTKH
TEXHOJIOTHH M U3TOTOBIICHHS 00pa3LOB CIIEIHAIBHBIX NOKPHITHI METOJaMH
OCaXICHHSA B BAKyyMe

KOHTpOJIL M3rOTOBJIEHHS ONMBITHBIX 00pa3sloB CHENHANbHBIX MOKPBITAN s
BHEIIHMX mnoBepxHocreit KA MeromaMu ocaxaeHHs B BakyymMe B
J1a60paTOPHEIX YCIOBHUAX

Koopaunanus IpoBeAeHHA  J1abOpaTOpHBIX SKCIIEPAMEHTAIIBHBIX
HCCIIEAOBaHMIl 00pa3soB CHeNHATHHBIX MOKPHITHH COIrJIaCHO MPOrpaMMaM M
METOMMKAM MCIBITAHHIA Ha COOTBETCTBHE pa3palbaThIBAEMBIX IIOKPBITHM
TpeGOBaHHUSIM TEXHHYECKHX 3a/IaHHM

IMoAroToBka K MyOIHMKAIMH HAyYHBIX CTaTel, IPENOCTaBICHHE MAaTEPHAIIOB
U1 oopMIIEHHS [TaTEHTa Ha H300peTeHHE

Koopauuanust npoBeeHus: paboT MO HAHECEHHIO CIENHANbHBIX IMOKPHITHI
JUI1 BHEINHUX noBepxHocTeit KA, nmpensapUTenbHBIX U KBATH(HKAIHOHHBIX
MCILITAHMH JaHHBIX IOKPHITHI Ha 06pasax-uMHuTaTopax M sneMenTax KA

Heo6xoaumplie yMeHHUS

OcylecTBIAT ~ HAy4YHO-HCCIEAOBaTeNbCKYlo  paboTy B obmactu
COBPEMEHHOTO MaTepHAJIOBE[ICHHSA, CO3JaHUAd HOBBIX MAaTepHaloB,
HCCIEOBaHMUsl HX CBOMCTB, pa3pa0OTKH TEXHOIOTHH HX MOJYYCHHS,
KOHCTPYHMPOBAaHHS MAaTe€pHANOB C 3aJaHHBIMM CBoiicTBaMH Ha 6ase
KOMITBIOTEPHBIX TEXHOIOTHI

OcCyIIECTBIIATH TIOKCK U MOJTyYeHHe HOoBOi HH(opManny, Heo6XoauMor 1ist
pemeHns 3ana4 B 00JacTH HHTETpAllMH 3HAHHI NPHMEHMTENBHO K Chepe
JNCATENBHOCTH  NOApa3ACieHHMs, K  HHHOBAHOHHOHW  JAEATENbHOCTH
OpraHu3alyH

Pa3pa6aTLmaTL MCTOAHKH  TCOPETHUCCKHX H SKCIHCPUMCHTANIBHBIX
HCCIIEIOBAHUHA 1 TECTHPOBAHMA MAaTCPpHAJIOB, IPOU3BOAUTEH HCIILITAHHA

Ilonyyats u obpabareiBaTe  HHQOpMaUHMIO M3 DPa3lHUYHBIX
ACTOYHHKOB, HCIIONB3YS COBPEMCHHBIE HH(OPMAIMOHHBIE TEXHOJIOTHH,
KPHTHYECKH OCMBICITHBATh IOJNYYEHHYIO HH(OpMAIHMIO, BBUIEIATh B Hei
rJIaBHOE

OneHuBaTh NEPCICKTHBHOCTH NMOJYYCHHbIX PE3YJIHLTAaTOB

I1naHApOBaTL SKCIEPUMEHT, B TOM UHCIIE MHOrO(aKTOpHEI, 00pabaTsBaTh
¥ aHAJIM3HPOBATh €r0 PE3YJIBTATHI

HccnenoBarh  CBOMCTBA  CHENMHAIBHBIX  IOKPBITHH  JUId  BHELIHUX
nosepxHocteit KA Ha nMeromuxcs 060pyaoBaHuH U Ipubopax

PaboTaTh C KOMIBIOTEPOM KaK CPEACTBOM YIpaBJICHHA, paboTarh ¢
IPOrpaMMHBIME CPEICTBaMH O0IIEro ¥ CHELHaIbHOT0 Ha3HAYCHHS

ITpou3BOAMTL aHANU3 BBIBJICHHBIX TEXHHYECKHX H OpPraHM3alMOHHBIX
npobiieM

OpHEHTHPOBATHCS B KOHCTPYKIHAX BHITYCKAEMBIX H KYPHPYEMbIX H3/EIHH

OpraHM30BLIBaTh JESTENLHOCTh H YNPABIATH JNEATEIBHOCTBIO PaGOTHHKOB
npu nposeaesun HOKP

AHaJIHSHpOBaTL COCTOSIHME H IICPCHEKTHBBI PA3BUTHUA KaK KOCMHYICCKOI'O
MAaTCPHAJIOBCICHHS B IICJIOM, TaK H HOKpr'I‘I/Iﬁ BHCHIHHUX IIOBCpXHOCTCFI KA

Heo6xoauMele 3HaHUA

(OCHOBBI ONITHKH

OCHOBHI TEIIOMacCOOOMEHA B PasUYHBIX Cpeax, B TOM YHCIC B BAKyyMC
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OCHOBBI BAKYYMHOM TEXHHKH

BnusiHHE NaBIeHHsA CPeAbl Ha CBOMCTBA TBEPABIX T

dusnueckye NPHHIHNEI U O00OpYHOBaHHME I CO3[aHHA M HM3MEPEHHs
BaKyyMma

XapaKTepnch(n OKOJIO3EMHOTO H MCXKIUIAHCTHOI'O IIPOCTPAaHCTBA H
OCHOBHBIC (1)I/I3PI‘{CCKHC TIPHHIMIIBI UX BJIUSTHUA HA CBOIiCTBA MaTCpHaIOB

OcHOBHBIE (1)H3PI‘ICCKHB IPHUHIMIIBI, METOABI U CPEACTBA HEPA3PYHIAIOINETO
KOHTPOJIA CBOHCTB MaTrcpuajioB

CrocoOBl IIpAMEHEHMs M3BECTHBIX (M3HYECKHX SBICHHH H 3Q(QeKToB B
TEXHOJNIOTMYECKHX Tporeccax o0paboTKH, H3rOTOBICHHS, HCIBLITAHUI
MaTEPHAJIOB H MOKPHITHI U B IMarHOCTHKE CBOHCTB MaTEPHAJIOB U IOKPBITHIA

OCHOBBI TEXHOJIOTMH BAaKyyMHBIX INOKDBITHH — (U3HYECKHE NPHHIMIIEL
METO/BI M CPEACTBA NMOATOTOBKH MOBEPXHOCTH JETaleH Nepe] HaHECEHHEM
NOKPHITAH; (H3MYEeCKHE NPHHIMIIBI, METOABI M CpPEACTBAa CO3JaHHA
NOKPHITHHA, yUpaBlIeHHs TEXHOJIOTMYECKMMM IIapaMeTpaMH M KOHTpOJA
KayecTBa MOKPHITHH pa3IM4yHOro Ha3HAYECHHUS

du3nYecKHe IMPHHIMNGL, METOABI H CPEICTBA HCIBITAHMN MaTepHAIOB U
MOKPHITHI HA CTOMKOCTB K BHEIIHAM BO3JEHCTBUAM (XHMHYECKHM, GH3UKO-
MEXaHHYECKHM, MOHHM3UPYIOIMMM H3JIyYEHUsIM, IIOTOKaM 3apsKCHHBIX
YaCTHI, aTOMapHOMY KHCIJIOPOAY)

duzuyeckue NPUAHIUINBI # METOAbI YCKOPCHHUS HMCUBITAHUH U (bnanqecxne
OrpaHHYCHHUA Ha CTENIEHb YCKOPCHHS

OcHoBrI ycrpoiictBa KA

OcHOBBI cTaHapTH3allid ¥ MCTPOJIOTHH

Teopus pemenns H300peTaTENILCKUX 33134

HpaBOBHC OCHOBBI I/IH)KCHCPHOﬁ JCATCIIbBHOCTH

OCHOBEI IICHXOJIOTHH, YIIPABJICHHUS NEPCOHAIOM

HHoCTpaHHBI 3BIK B 00BbEME, HEOOXOIMMOM LA B3aUMOICHCTBHA C
3apyGeXHBIMH CIIELUATHCTAMH U NONYYEHHs HHPOpMaLKK U3 3apyOeKHBIX
HCTOYHHMKOB B 00J1aCTH pa3pabOoTKU ClielHATbHBIX MTOKPHITHIA H TEXHOJIOTHMA
HX M3rOTOBICHHS METOaMH OCAXAEHHS B BaKyyMmMe I BHEIIHHX
nosepxHocTed KA

FOCYlIapCTBeHHLIe, OTpacCJiCBBIC CTaHAAPTHI, CTaHJAPTbl OpraHH3AlMH U
TCXHAYCCKHAE pPErilaMCHTBI, IIPUMCHACMBIC TIPH pa60Te CO cncHalibHbIMHA
IOKPBITHSAMHA

TpeﬁoBaHnﬂ CHCTEMBI MCHEDKMCHTA Ka4eCTBa OpraHu3alnun

Tpe6oBanus 0XpaHbl TPYa ¥ IPOMBIIIJIEHHOM 6€3011aCHOCTH

Tlpyrue
XapaKTepHCTHKH

3.3.2. TpynoBas gy

KoHnTpois u pa3paboTka pabouei u
KOHCTPYKTOPCKO# JOKYMEHTAllMK

CTaHJapTOB OpraHu3alMy (OTPaciH) 1o YpoBeHs
HaumeHoBaHue CO3IaHHIO CIICIHANIBHBIX MOKPBHITUHA H Kog | C/02.7 | (wmonyposeHs) 7
TEXHOJOTHII HX U3rOTOBJICHHS METOAAMH KBaIQUKaLyu

OC@KAEHHS B BaKyyMe Ul BHEIIHHX
nosepxHocrteit KA




[IpoucxoxaeHue TpYAOBOH
OyHKUIH
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3auMCTBOBaHO U3

OpuruHan X
OpMruHaia
Kon Perucrpaunonnstii
OpHI'HHANA HOMeEp
Npo¢ecCHOHATLHOTO
CTaHiapTa

TpynoBsie neHcTBUS

O600menre MpeIOKEHUH M BHITYCK IUIAHOB cojiepxaHus paboded u
KOHCTPYKTOPCKOIi JJOKyMEHTAI[MH M CTaHJapTOB OpraHM3aliu (0Tpaciu) 1o
CO3JIaHMIO CIHENHANBHBIX TMOKPHITHM M TEXHOJNOrHH HX H3TOTOBJICHHUS
METOAaMM OCAX/ICHHS B BAKyyMe JUls BHEITHHUX oBepxHocTeit KA

IIpoBeieHHe aHalIW3a TONHOTH HMEIOMMXCA JaHHBIX [UIT Pa3paboTKU
paboueif 1 KOHCTPYKTOPCKOH NOKYMEHTallMd M CTaHJapTOB OpraHH3alMy
(oTpacid) MO CO3JAHHMIO CHENHANBHBIX IOKPHITHA H TEXHOJOTHH HX
H3rOTOBJIEHHUS METOIaMH OCAX/ICHHSA B BaKyyMe Il BHEIIHUX TOBEPXHOCTEH
KA u obecnieueHre ux MOJyYEHUs PH OTCYTCTBHH

Kontponms  mpomecca  pa3paboTkH  pabouedl M KOHCTPYKTOPCKOH
JOKyMEHTallu{

Pa3pa6oTka CTaHAApTOB OpraHu3auu (OTPACIIH) IO CO3aHHUIO CIEIHANBHBIX
MOKPBITHI ¥ TEXHOJIOTHI HX H3TOTOBJICHHS METOIaMH OCAK/ICHHS B BAKYyME
JUIs BHELIHUX noBepxHocTed KA

ITpoBepka cOOTBETCTBHS pa3pabOTaHHBIX CTaHJAPTOB  OpraHU3ALMH
(otpacnu) ¥ pabodell M KOHCTPYKTODCKOH INOKYMEHTalMH TpeOOBaHHAM
Enunoii cucTeMbl KOHCTPYKTOPCKOH IOKYMEHTAllMH H MEXIyHapOIHOMY
HAYYHO-TEXHHYECKOMY YPOBHIO

CornacoBanue pa3paboTaHHOH pabodel H KOHCTPYKTOPCKO#M JTOKYMEHTALHH
M CTaHIapTOB OpraHu3alMH (OTpacid) IO CO3/IaHHMIO CHELHAIBHBIX
NOKPBITHIA H TEXHOJIOTHH HX U3TOTOBIECHHS METOJaMH OCAXICHHS B BaKyyMe
JUId BHEIIHNX noBepxHocTerd KA

Heo6xoauMele yMEHUS

AHaJII/l?aI/IpOBaTI: COCTOSHHC M NCPCICKTHUBBEI PAa3BUTHA KaK KOCMHYECKOIoO
MaTEpHAJIOBEOCHHS B IICJIOM, TaK H IIOKpLITI/Iﬁ BHCITHHX IIOBCpXHOCTCﬁ KA

IInaaupoBaTh pa3paboTKy paboded M KOHCTPYKTOPCKOH NOKYMEHTaUHH H
CTaH/IAPTOB OpraHu3anuy (OTPAciH) MO CO3AAHHIO CHENHUAIBHBIX MOKPHITHI
M TEXHOJIOTMH HX H3TOTOBJICHHS METOJAaMM OCaXICHHSI B BaKyyMme i
BHEIIHNX nosepxHoctel KA

Onpenenarb HeoOXoAuMmble JaHHBIC I pa3paborku paGouedt U
KOHCTPYKTOPCKO#M JOKyMEHTAIIMH ¥ CTAHIAPTOB OpraHM3alHy (OTPAcH) o
CO3JAHMIO CIEHHAIBHBIX IIOKPHITHH M TEXHOIOIHH HX H3rOTOBJICHHA
METO/laMH OCAXKJCHHS B BaKyyMe JUIA BHEIIHMX NoBepxHocTerd KA

Co3naBaTh M pPeAAaKTHPOBAaTh TEKCTHl NPOGECCHOHANBHOIO Ha3HAYECHHI,
aHAIM3MPOBATh JIOTHKY PacCy)KACHHH H BHICKa3bIBAHHM

BriaeaaTs 37eMeHTh HOBU3HEI B pa3pa60TKe, OLECHUBATH NICPCIICKTUBHOCTDH
TIOJIYYE€HHBIX PE3YJIbTATOB

Pa6oTaTh C KOMIBLIOTEPOM KaK CpPE/ICTBOM YIpaBleHHs, paborars C
IpPOrpaMMHBIME CpeJICTBaMH OOIIEro M CIENHATFHOrO Ha3HAYeHNs

[Ipou3BoauTs pa3paboOTKy TEXHMYECKMX 3aJlaHMii C HCIIOJIb30BAHHEM
TEKCTOBLIX PENAKTOPOB, CHCTEM ABTOMATH3MPOBAHHOrO MPOEKTHPOBAHHS
(nanee — CAD-cucTeMBl) ¥ rpadHuEeCKUX PEJaKTOpPOB

O(l)OpMJI}ITL JOKYMCHTAIlMIO C HCIOJIb30BaHUCM O(bI/ICHOI‘O IaKkeTa
npnnomennﬁ HJIA IIPpOrpaMMHOI'o obecrieueHus

OdopMIIATh 3CKH3BI H YEPTEKH ACTAICH

UnTaTh YEPTEKH
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AHaIM3UPOBATh HOPMATUBHO-TEXHHUYECKYI0O MW  HAayYHO-TEXHHYECKYIO
JUTEPATypy MO CO3JAHHIO CIENUANBHBIX MOKPHITMHA M TEXHOJNOIMH HX

H3rOTOBJICHU METOJAMH OCAXICHHUA B BAKYYME JUUIsI BHCIITHHAX HOBerHOCTeﬁ
KA

OGOCHOBEIBaTE M OTCTAHBaTh COOCTBCHHBIC 3aKIIOYEHHS M BHIBOABI B
ayIMTOpUAX pa3Hoil npodeccHOHaNIbLHOM OpUEHTAIMH

Heob6xoauMele 3HaAHUS

OTpaCJICBBIC CTaHIApPTEI 11O OQ)OpMJICHI/IIO TEKCTOBBIX NOKYMCHTOB

Crangaptst EquHO# cHCTEMBI KOHCTPYKTOPCKOH JOKYMEHTAIHH

OCHOBBI BAKYYMHOH TEXHUKH

Bimauue naBicang Cpcabl HA CBOlicTBa TBEPABIX TCI

du3pyeckue NPHHIMUNBI W O00OpyHOBaHHE IA CO3JaHHSA H H3MEPEHHS
BaKyyMa

OCHOBEI OIITHKH

XapaKTepnchn OKOJIO3€EMHOI'0 H MCXKIUIAHETHOrO IIPOCTpaHCTBA H
OCHOBHEIC (I)I/ISI/I‘-IGCKI/IC TIPAHIUIGI UX BIVSIHAA Ha CBOMCTBa MaTrcpuajIoB

OCHOBBI BIHSHUSA Cp<Abl U pa3/INIHBIX BHCITHUX BO3JICHCTBHIA (XI/IMI/I‘IGCKI/IX,
MCXaHHYCCKHX, aKyCTHYCCKHX, SJICI(TPOMal"HI/ITHBIX) Ha CBOMCTBA
MaTcCpHaJIoB

OcHoBHBIE (hU3MYECKHE TPHHIMIEI, METOJBI H CPEJICTBA HEPA3PYMIAIOMIETr0
KOHTPOJIS CBOHCTB MaTepHAaJIOB

Cnoco6bl IPHMEHEHMsT W3BECTHHIX (M3MYECKHMX sBICHMH H 3PdeKkToB B
TEXHOJIOTMYECKUX Mpoleccax oOpabOTKM, H3TOTOBIEHHS, HCIBITAHUH
MAaTepHANIOB U OKPHITHH M B TMarHOCTHKE CBOHCTB MAaT€pHAJIOB M TOKPHITHHA

OCHOBBI TEXHOJIOTHH BaKYyMHBIX MOKPHITHH — ¢H3MYEeCKHE IPHHIIMIIEL
METO/IBl ¥ CPEACTBA MOATOTOBKY IMOBEPXHOCTH ACTANEH Mepe HaHECEHHEM
TIOKPHITHH; (U3MYECKHE [PHHIMNBL, METOABI M CPEJCTBA CO3JaHHA
[OKPBITHH, YIpaBleHHsS TEXHOJIOIMYECKHMH IIapaMeTpaMH W KOHTPOIA
KavecTBa NOKPHITHH pa3iMYHOro HasHaYCHHs

dusnMyecKkhe NPUHIMIE, METOABl M CPEICTBAa HCHBITAHHH MaTepHaloB H
IOKPBITHI HA CTOMKOCTE K BHEIIHAM BO3JCHCTBHAM (XHMHYECKHM, GU3HUKO-
MEXaHHYEeCKMM, HOHH3HPYIOIUUM H3JIYYCHHAM, IIOTOKaM 3apsHKCHHBIX
YaCTHI], aTOMapHOMY KHCJIOPOAY)

du3ndccKue IIPHHOMIIEI 1 MCTO/(Bl YCKOPCHHA HCIBITAHANA Q)HBI’I‘ICCKHG
OI'paHUYCHU: Ha CTCIICHDb YCKOPCHHA

Hpmcna,uﬂme KOMIBIOTEPHBIC IIPOTPaMMBbl LA paGOTBI C z[oxymeHTauneﬁ B
3JICKTPOHHOM BHIC

HpHKJ'IalIHBIC KOMIIBIOTEPHBIC IIPOrpaMMbl I CO34aHHAsA TCKCTOBBIX

JNOKYMEHTOB, DJICKTPOHHBIX Ta0JIHII, HOPAOK paGoTHI B HUX
OCHOBBI IICMXOJIOTHH, YIIPABJICHHS IEPCOHAIIOM '

TpeGOBaHI/ISI CHCTEMBEI MCHCDKMCHTA Ka4YCCTBA Oprann3aluu

TpeGoBanus oxpaHsl TPyJa H IPOMBIILICHHOH 0€30MacHOCTH

Hpyrune -
XapaKTEPHCTHKH
3.3.3. TpyaoBasa pynKuns

TexHHIYeCKOE yIpaBICHHE IIPOLECCAMHU
OTpabOTKH, HCIIBITAHHH U BHEAPCHHUS TEXHOJIOTHi VposeHs

HanuMeHoBanue | M3rOTOBJICHMS CIIEIMATBHBIX IIOKPBITHH UL Kon | C/03.7 | (momypoBeHb) 7
BHEIIHUX noBepxHocTeld KA MeTonamu KBanuQuKam
OCaX/ICHHS B BaKyyMe




TpoucxoxaeHue TPy AOBOH
dyHKIH
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3aUMMCTBOBaHO H3

Opurusan X OpHrHHAJIA
Kon PeructpauoHHeIit
OpUTHHANA HOMeEp
npo)eCCHOHATILHOTO
CTaHJapTa

Tpynoseie nefcTBUSA

O6Go6menre ¥ BHITYCK PEKOMEHALMI IO TEXHOJOTHYECKHM pPEXHMaM
H3rOTOBJICHMS CIENHAIBHBIX MOKPHITHH s BHEIIHMX NoBepxHocTed KA
METOJIaMH OCaXK/ICHHS B BAKYyMe

KOHTpO.IIb IIpoIecccoB 0Tpa60'r1cu TECXHOJIOTHYECCKUX PCIKHUMOB H3IOTOBJIEHUA
CIICHIUAJIBHBIX HOKpBITI/Iﬁ JJIA BHCHIHHUX IIOBerHOCTCﬁ KA wmeronamu
OCAKACHHA B BAKYYME B IPONU3BOJICTBCHHEIX YCJIOBHAX

KoopauHaius paboT mo pa3paboTke IporpaMM M METOIHK H3rOTOBJICHHS
CHEeNHMAILHEIX IOKPBHITHH I BHemHHX mnoBepxHocTed KA meromamm
OCaXJIEHHA B BAKYYME B IIPOU3BOJCTBEHHBIX YCIOBHIX

Opranm3anus TpPOBEPKM BBINOJNHEHHA TpeOOBaHMA K TOATOTOBKE
obopyaoBanus, TEXHOJOTMYECKHM pEXHMaM, 4YHUCTOTE€ IIOMEILCHHS,
YCJIOBHSIM XpaHEeHHs 3arOTOBOK M JIETAJICH CO CIELHAIBHBIMH ITIOKPHITHAMU
JUls BHEIIHUX noBepxHocTeil KA

Opranusaiiss NpoBeeHHs paboT 1O  OCYIIECTBIEHHIO  KOHTPOJIA
XapaKTEPHCTHK CIENUaIbHBIX TOKPHITHH 1S BHEIIHUX noBepxHocTed KA B
NpoIecce U3rOTOBIEHHUS METONaMH OCaXKICHHSA B BaKyyMe Ha COOTBETCTBUE
TpeGOBaHHIM HOPMATHBHO-TEXHUYECKOH JOKyMEHTAIlHH

O6061eHre IPe/IOKEHHN B IIEPEUeHb TOUEK KIFOYEBOTO M 0043aTeNLHOTO
KOHTpOJIsL TMPOIIECCOB OTPabOTKH, MCIBITAHWH M BHEAPEHMS TEXHONOTHIA
U3TOTOBIICHHS CNENUATBHBIX MOKPHITHI U1 BHEIIHHX moBepxHocTed KA
METOJAMH OCKACHHS B BAKYYME H BBINYCK IIEPEYHs

Oprasnsanus 1 IPOBEJEHHE aBTOPCKOTO Ha30pa 3a MPOLECCAMH OTPabOTKH,
HCIBITAHUHA M BHCOPCHHS TEXHOJIOTMH M3TOTOBICHHA CIHEIIHATBHBIX
NOKpHITHA Ul BHEITHHX MoBepxHocTelh KA MeTomamu ocaxZeHUs B
BaKyyMe C BBIIIYCKOM aKTOB I10 pe3yJbTaTaM OCYILIECTBIICHHOTO KOHTPOJLT

HeobOxoaumele yMeHHs

HccnenoBare  CBOMCTBA  CNIENHANBHBIX  MOKPBITHA I BHEIIHUX
nosepxHocteil KA Ha nMelomuxcs 060pyI0BaHNH ¥ IIpHOopax

AHama3upoBaTh ¥ 0000IIATE IPEIOKEHHS 10 TEXHOJIOTHIECKAM PEXUMaM
W3TOTOBJIEHHS CIIELMANBHBIX NMOKPHITHH U1 BHEHMIHHX HoBepxXHocTed KA
METOJaMH OC&)KICHUS B BaKyyMe

Onpenemm: IOPsiAOK IIPOBEACHHA HCIBITAaHMN BHCAPCHHUS TEXHOJIOTHI
H3roTOBICHHA CIICIIHAJIIBHBIX l'lOKprTI/Iﬁ JJI1 BHCIIHHAX IIOBCpXHOCTCfI KA
METOAaMH OCAXKICHHA B BAKYYMC

OcymiecTBIATS paboTy ¢ NEPCOHANBLHBIM KOMIBIOTEPOM Ha YPOBHE
yYBEPEHHOTO I10JIb30BaTENsA

3aHuMaTLCA Opl“aHIrI3aIIIfIOHHO-YIIpaBJIeH‘-IeCKOﬁ ACATCIBHOCTBIO B
MEXIAHUCITHITTTHHAPHBIX obnacTax IIPOU3BOACTBA

Co3maBaTh ¥ peJaKTHPOBAaTh TEKCTHl NPOQECCHOHAIBHONO Ha3HAYCHMI,
AHAIM3MPOBATD JIOTHKY PACCYXICHHMH H BHICKA3hIBAHHM

Heo6xoauMble 3HaHUS

TexHUYECKHE  XapaKTEPUCTHKH  TEXHOJOTHYECKOTO  HCHBITATeNIbHOTO
060pyNIOBaHUs, METOAMKH HCHBLITAHHA CHENHAIbLHBIX [OKPBITHH UL
BHEIIHHUX noBepxHocTel KA

OpraHu3anKoHHasi CTPYKTYpa MOJIpa3/IcTICHHUs] M OpraHU3alyy

OCHOBBHI TeIIOMaccooOMeHa B pa3JIMYHBIX CpellaX, B TOM YHCJi€ B BAKyyMe

OCHOBBI BaKYyMHOM TEXHUKH

Bausiaue naBieHus cpeanl Ha CBOMCTBaA TBCPABIX TCJI




25

dusuyeckde TMPUHIMILI U 000py/l0BaHME U1 CO3JaHHA M H3MEpEHHs
BaKyyMa

OCHOBEI ONTHKH

OcHOBHEIE (1)I/ISI/I‘ICCKI/I8 NpAHOUIIBI KA PC3YJIbTAThl B3aMMOJIECTBHS
3JICKTPOMAarHUTHOIO U3JIy4CHH C BEIECTBOM

OCHOBBI BIMSHHUSA CNaObIX H CHIBHBIX DJICKTPUYCCKUX M MAarHUTHBIX MONEH
Ha CBOMCTBA ra30B, XHIKOCTEH, TBEPABIX Tell

OcHOBBI BIIMSHHS CpE€abl ¥ PA3/IMIHBIX BHCIIHHUX BO3JICHCTBHH (XI/IMI/I‘-IeCKI/IX,
MCXaHHYCCKUX, AKyCTHYCCKHX, 3JICKTpoMar HHTHLIX) Ha CBOMCTBaA
MaATCpHAJIOB

OcHOBHBIE (M3HYECKHE TIPHHIMIBL, METO/BI U CPEACTBA HEPA3PYLIAIOLIEro
KOHTPOJIS CBOMCTB MaTepuaioB B Ae¢eKTOB B HUX

CriocoOBl PYMEHEHHS M3BECTHBIX (H3MUecKuX sBiecHHH H 3(QdeKkToB B
TEXHOJIOTHYECKHX IIpomeccax oOpabOTKH, H3IOTOBIICHHS, MCIbITAHU
MAaTEpPHAJIOB M TIOKPHITHH H B IMarHOCTUKE CBOKWCTB MaTEPHANIOB M IIOKPHITHH

OCHOBBI TEXHOJIOTHH BaKYyMHBIX l'IOI(pLITIfIﬁ - (t)I/IBI/I‘ICCKI/Ie NDPUHI UL,
METOAbl H CPEACTBA NNOATOTOBKH IIOBEPXHOCTH neraneit nepea HaHCCCHUEM
HOKpBI’I’I/Iﬁ; (bnanecme INPUHIMUIIBI, METOABI H CpeACTBa CO34aHHA
IIOKpI:ITI/Iﬁ, YOpaBJICHUSA TEXHOIOTMYECKUMH MNapaMCTpaMH H KOHTPOJIA
Ka4ycCTBa IIOKpBITI/If;I Pa3sIMYIHOro Ha3HaAYCHHUA

du3pyecKue TPUHIMIEL, METOABl M CPENCTBA MCIBITAHAN MAaTEpPHANlOB U
IOKPHITHII Ha CTOMKOCTH K BHEIIHHM BO3JCHCTBHIM (XHMHYECKHM, QU3HKO-
MEXAaHMYECKHM, HOHHU3MPYIOMHM H3JIydCHHS M, IIOTOKaM 3apsDKCHHBIX
YaCTHII, aTOMapHOMY KHCJIOPOJY)

dusnyeckue NPUHLAILI #© METOALI YCKOPCHUA HCILITAHHN H (I)I/I3H‘-ICCKI/IC
OrpaHHUYCHUA Ha CTCIIEHb YCKOPCHHS

TPCGOBaHPIX CHCTEMBI MCHCIDKMCHTA Ka4CCTBa OpraHu3alivi

TpeGoBanus OXpaHbl TPya ¥ POMBIIIJICHHON 6€301acHOCTH

Hpyrue -
XapaKTEPUCTHKH
3.3.4. TpynoBas pyHKIHUS
O060061meHue pe3ynbTaToOB aHAIM3a U OLICHKH
paboThI CrIeHANBHBIX MOKPHITHH, CO3IaHHBIX YposeHb
HaumMeHoBaHue METO/IaMH OCAXKJICHHS B BaKyyMe I Kox | C/04.7 (noaypoBeHs) 7
BHEMHHX noBepxHocTell KA, B nmponecce KBaNM(HKALHKT
SKCIULyaTallHA
TponcxoxaeHue TpyAOBOH Opurmmar X 3aUMCTBOBAHO H3
¢dyHxun OpHIHHaAJIA
Kon PeructpatdoHHbIH
OpHrHHaia HOMep
npogeccHOHAIBEHOrO
cTaHgaprTa

Tpynossie geiicTBus

OGobweHne pe3ylbTaToB aHAIM3a TeNeMeTPHYECKOH HHpopManuu o
COCTOSHHH CIEUHAIBHBIX TIOKPHITHH, CO3JAaHHBIX METO/IaMH OCR)KACHHUS B
BaKyyme JUld BHeIIHHX nosepxsocTedi KA, B mpouecce SKCIUTyaTallMd B
cocrase KA

Pa3pa6oTKa TEXHUIECKOTO OTYETa O CTOMKOCTH CENMATBHBIX IOKPBITHI LA
BHeIHUX noBepxHocTeit KA K Bo3eHCTBHIO (paKTOPOB IIPH IKCILTyaTalHH
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Koutpons mpouecca pa3paboTKH HHCTPYKIHN [0 BOCCTaHOBJIEHHIO
CHEeNUATBHEIX TTOKPHITHH, H3rOTOBIEHHBIX METOlaMH OCaXXICHHS B BaKyyMe
Juid BHEIHEX noBepxHocTeit KA

KonTpo:s mporecca pa3paboTKH HHCTPYKUMIH IO KOHTPOJIO CHEIHANBHBIX
HOKPHITHI BHEIIHNX NnoBepxHOCcTeH KA

Opranmsaiys mporiecca KOHTPOJIS COCTOSHHUS CNICHHANbHBIX NOKPBHITHH 1A
BHEIIHUX TMoBepxHocTeil KA B opraHM3aliiid ¥ B TEXHHMYECKOM KOMILIEKCE
(xocmozapoMe)

Opranu3anus mpolecca KOPPEKTHPOBKH INOKYMEHTAlMH IO pPe3yibTaram
SKCIUTyaTal|K CIEHAIBHBIX OKPBITHI, CO3aHHBIX METOIAMH OCAX/ICHUS B
BaKyyMe Ui BHeIIHUX noBepxHocTed KA

Heo6xoaumele yMeHHS

IIpou3BoauTh aHaIU3 BBIABJICHHBIX TEXHHYECKMX M OpPraHM3alMOHHBIX
npo6JieM, OIpeAesSIOMNX Ka4eCTBO CHEIHATBHBIX NOKPHITHI, Ha 00pasuax-
umuTaTopax u anemenTax KA

KOHCYJIBTHPOBaTh MO BONpPOCAM TEXHOJOTHMM HAHECEHHS CHENHAIbHBIX
MOKPHITHI JUI1 BHEIHHX mHoBepxHocTe KA, cO3JaHHBIX MeTOAaMH
OCaXKJCHHSI B BAKyyme

Briaensits 371€MEHTEI HOBH3HBL B pa3pa60T1ce, OLICHHUBATh NMEPCIICKTHBHOCTD
TIIOJIYYCHHBIX pPE3YJIbTATOB

IInaHMpoBaTh SKCIIEPEMEHT, B TOM 4YHCJIe MHOro(haKTOpHEIH, 06pabarThiBath
U aHAJIM3UPOBATH €0 PE3YILTATHI

AHaIM3UPOBATh PEATFHOE COCTOSIHHE CHEIMANBHBIX MOKPHITHIM JUIS BHEITHUX
nosepxuocteit KA, co3gaHHBIX MeTOJaMM OCaXICHMS B BakyyMe, H
COOTBETCTBHE HX TPeOOBaHUSIM HHCTPYKLHH I10 SKCILTyaTalluH

Haxomute OINTHMAIBHBIC TEXHHYECKHE pELICHUs IO YCTPaHCHHIO
BEIIBJICHHBEIX HECOOTBETCTBUH

MHTepnpeTdpoBaTh II0Ka3aTeNd TeJIEMETPHYECKOd HHpopMamud o
COCTOSIHHH CIEHMAIBHEIX MOKPHITHH B IpoIecce JKCIUTyaTalid B COCTaBe
KA

[lpuMeHATs JaHHBIE 10 pe3yabTaTaM OKCIUIyaTalldd CHelHalbHBIX
HOKpBITHA JUIs BHEIHMX moBepxHocTedt KA, co3JaHHBIX MeToAaMy
OCaXKJICHHS B BaKyyMe

AHaJIPI3PIpOBaTB ONBIT pa3pa60TKn H OJKCIUTyaTallHH AaQHAJIOTHYHBIX
CICIHAJIBEHBIX I'IOKprTHﬁ H 0000maThb IOJIYYCHHEIC JAHHBIC

IMoaroraBiuBaTh MpPEAIOXKEHHA IO COBEPLICHCTBOBAHHMIO CICHHAIBHBIX
HOKPHITHI ¥ TEXHOJIOTHI HX H3TOTOBJICHHS METOIAMH OCaX/ICHHSA B BAKyyMe
JU1s BHemHUX nmoBepxHocted KA

Co3gaBarh M pEJAKTHPOBATh TEKCTHI IPOQECCHOHANBHOrO Ha3HAYCHUS,
AHAJIM3HPOBATH JIOTUKY PAaCCYXICHHI H BHICKa3HLIBAHUM

O060CHOBBIBATH npeaiaracMbi€ TEXHHYCCKHC PCLICHUA

Heobxo1uMele 3HAaHUS

WHCTpYKIMM 110 KOHTPOJNIO COCTOSHHS  CIENHMAIbHBIX [OKPBITHH,
H3TOTOBJICHHEIX METOAaMH OCAKACHHMA B BaKyymMe [UId BHEIIHUX
noBepxHOcTel KA

MHCTPYKUMH [0 BOCCTaHOBJICHHIO IIOKPBHITHH, M3TOTOBJICHHBIX METOAAMU
OcaX/IeHUs B BaKyyMe JUIsi BHEITHHX noBepxHocTei KA

MeTomMKM aHANTM3a H pacyera CTOMKOCTH CHEeIHalbHBIX MOKPHITHH K
¢akTopaM IpH KCILTyaTallHH

CTaHjapTHOE M ChelHaJbHOE HPOrpaMMHOE OOECIEYEHHE i PacydeToB
CTOMKOCTH CIIEIMANBHBIX MOKPHITHM K (paKTOpaM IIpH SKCILTyaTaluu

OCHOBBHI TEIIOMAacCOOOMEHa B pa3sJMYHBIX CpeJax, B TOM YHCJIC B BAKyyM€
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XapaKTepuchn OKOJIO3EMHOIO H MCXKIUIAHCTHOI'O IPOCTpAaHCTBA H
OCHOBHBIC (I)I/ISI/I‘{CCKI/IC IIPUHLMNIIEI UX BIIMSAHHUA HA CBOMCTBa MaTCpHuaJIOB

OCHOBEI ONITHKH

OcHoBHBIE (HM3WYECKHE TPUHIMIBI W Ppe3ynbTaThl B3aUMOAEHCTBHUS

3NICKTPOMarHMTHOIO U3J1y4Y€HHs C BEIIECTBOM

OCHOBHEIE (bnanecxne IPHHIMUIIBI, METOOBI H CPEACTBA HEPA3PYIIAIOMIETO
KOHTPOJIA CBOICTB MaTCpHAIOB H netbex‘ron B HUX

(du3uyecKde NPUHLIUIL, METOABI H CPEACTBA HCNLITAaHHH MaTEPHAIOB H
TNOKPHITHH Ha CTOWKOCTE K BHEIIHUM BO3/ICHCTBHAM (XMMHIECKHM, PH3HUKO-
MEXaHMYECKUM, HOHU3UPYIOMMM H3IyYCHHSAM, IIOTOKaM 3apsHKEHHBIX
YaCTHL, ATOMAapHOMY KHCIOPOLY)

dusnueckue IIPUHIAIIEI © METOABI YCKOPCHHSI HCIIBITAHAN H (bmnqecxne
OrpaHH4CHH Ha CTCIICHL YCKOPCHHA

TpeﬁoBaHpm CHCTCMBI MCHCIDKMCHTA Ka4CCTBA Opranvu3aliy

TpeGoBanus oXpaHbl TPYAa H NIPOMBIILIEHHOH 0€30I1aCHOCTH

Hpyrue

XapaKTepPUCTHKH

3.4. O6o6mennasi TpyaoBas GyHKIHA

Opranu3aiys BEIIOITHEHHS paboT 10 CO3/IaHHIO
CIEIHAIBHBIX MOKPHITHIA U TEXHOJIOTHH HX BEH
HaumeHoBaHue 1 p Kox D VposeHs 7
M3TOTOBJICHHA METOZAMHU OCaXIEHHS B BaKyyMe KBaM(pUKALHH
JUIsl BHEITHUX noBepxHocTed KA
IIpoucxoxnenue
N 3auMCTBOBaHO M3
00001eHHOH TPy A0BOH OpuruHan X
OpWIHHaja
Gynxun
Kon PerncrpauuOHHEIN
OpUrHHajia HOMED
nipodeccHOHANBHOTO
CTaHxapTa
Bo3moxHbIe Haganenuk cekTopa
HaHMEHOBaHU Hauansnuk 610po
JOJDKHOCTEH, HavyanbHuK rpynmnsl
npodeccui

TpeGoBanus k
00pa3oBaHHIO U
00y4YEHHIO

Bricmee 06pa3oBaHue — CHENHAIMTET MIM MarucTpaTypa

TpeGoBaHus K ONBITY
paKTHYeCKOi paboThI

He Menee Tpex JieT B 00J1aCTH TEXHHYECKOTO YIIPABJICHHS IPOLECCOM
CO3/1aHHUs CIEIUAILHBIX TOKPHITHI H TEXHOJIOIMH UX H3IOTOBJICHHS
MeTOJJaMH OCaXKACHHS B BaKyyMe i BHEIIHUX noBepxHocTed KA

Ocobrpie ycioBus
Jiomycka Kk pabore

I[TpoxoxaeHune 00s3aTeIbHBIX NPEABAPUTENBHBIX U ICPUOAHICCKHX
MEIMIUHCKHX OCMOTPOB

B03MOXHBI OTpaHMHYEHHs, CBS3aHHBIE C pOPMOif Tomycka K HHpopMaLuH,
COCTABJIAIONIEH TOCyIapCTBEHHYIO TaliHy

Hanuuue II rpymmost o 31meKTpo6e30nacHOCTH

TIpoxoxneHue o6ydeHus [0 OXpaHe TPy/la H IPOBEPKHU 3HAHHH TpeOOBaHUM
OXpaHbl TpyJa

O6yueHne MepaM 1oXXapHOH 6€30IaCHOCTH
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Hpyrue

XapaKTepHCTHKH

JlononHUTeNEHOE MpodeccHOHaIBHOE 00pa30BaHie — IIPOrPaMMBI
NOBBIIEHHS KBATHPHKAIMH 10 MPOQHITIO AEATETHHOCTH

HOIIOJIHI/ITCJIBHI:IG XapaKTCPUCTHKH

HaumeHoBaHue Kox HauMeHoBaHHe 6a30B0ii IPYIIIEI, JOKHOCTH
JIOKYMEHTa (npodeccun) WM cnelUaIbHOCTH
OK3 1223 PykoBoauTenu noapasaesieH il o HayqHbIM
HCCIICIOBAHHAM U pa3paboTKaM

EKC - HavansHuk (pykoBouTeNb) OpUrajbl (rpyIibl)

OKIIATP 24482 HavaipHHK rpynns! (B IPOMBIIUICHHOCTH)

OKCO 1.04.04.02 Xumus, PH3KKa 1 MCXaHHKa MaTepHaIOB
2.22.04.01 MarepuanoBeicHHE H TEXHOJIOTHH MaTepHaJIOB
1.04.05.01 OyHgameHTaIbHas ¥ NIPUKIIafAHas XUMH

3.4.1. TpyaoBas pyHKuus

Opranu3zanus BHIIOJHEHHA paboT 1o

nposeneuuio HUOKP B o6iacT co3janus VposeHs
HammeHoBanue crenuanbHBIX HOKPHITHI M TeXHoNoruii ux | Kox | D/01.7 (moxypoBeHs) 7
H3TOTOBJICHUS METOAAMH OCAKACHHS B KB HKALMH

BaKyyMe JiJia BHEIIHUX noBepxHocTei KA

INporcxoxaeHHe TPYAOBOH
¢$yHKIIH

3anuMCTBOBaHO U3

Opurmsan =~ X J———
Koxa PeructpauyoHHBIH
OpHrHUHANIA HOMEp
poheCCHOHATILHOIO
cTaHzapTa

Tpynossle aedcTBHA

PaspaGoTka pecypcHbIx oGocHoBaumii mposenenus HUOKP B ob6nactu
CO3JaHHsA CHEUHAIBHBIX NOKPHITHA M TEXHONOTHH HMX M3TOTOBJICHHA
METOaMH OCAXKICHHS B BAKyyMe Ul BHEIIHUX NoBepxHocTel KA Ha ocHoBe
HKOHOMHYECKOTO aHaJIN3a

Oprasu3amys ¥ IUIaHAPoBaHKe paGoT 1o noucky u ananmusy HTU B obnactu
CO3/IaHHS CHENHANBHBIX TNOKPBITHH M TEXHONOTMH HX W3TOTOBJICHUA
METOJAMH OCaXJICHHd B BaKyyMe Ui BHEIIHHX MoBepxHocTed KA B
CNIPaBOYHOM JIATEPAType, CHNELHAIbHBIX NEPHOAMYECKHX H3JaHHAX, B
HHPOPMAMOHHO-TEICKOMMYHHUKAIIMOHHOH ceTH «IHTepHET», B MATCHTHBIX
6mbmorekax

dopmMEpoBaHMe IUIaHA MEPCIEKTHBHBIX paboT MO CO3MaHMIO CIEIHalbHBIX
TOKPBITHI M TEXHOJIOTHI HX H3TOTOBJICHHS METOIaMH OC2)KIACHHUS B BaKyyMe
Juis BHEIIHEX noBepxHocreil KA

Ob6ecnedycHue pcanu3anud H KOHTPOJIb IIPOBCACHUA 9KCIICPUMCHTOB IO
onpoﬁonaﬂmo HOBBIX COCTABOB H TEXHOJIOTHH HU3rOTOBJIEHUS CIICIUATIBHBIX
IIOI(pI:ITHﬁ METOJJaMH OCAXICHUS B BAKYyME Jid BHCIITHHX HOBCpXHOCTeﬁ
KA

IIpesenTanus n 3alquTa pa3paboTaHHBIX OpraHU3alMOHHO-
pacOpSIMTENBHBIX JIOKYMEHTOB II0 IPOBEACHMIO paboT, mporpamMm H
METOIMK HCHBITaHWM, TEXHHYECKMX 3aJaHUN II0 CO3JAHMIO CIICIMATIBHBIX
IIOKPBITHIA H TEXHOJIOTHI HX H3TOTOBJICHUS METOIaMH OCAXKJICHHA B BAKyyMe
JUIA BHEIIHMX noBepxHocreid KA
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Ob6ecnieueHne peaaM3alid MPOLECCOB M3TOTOBJIEHHS OMNMBITHBIX 00pa3loB
CHENMANBHEIX IIOKPHITHM Ui BHEMHMX noBepxHocTed KA Meronmamu
OCaX/IEHHI B Bakyyme B JIaDOpaTOpHBIX YCJIOBHAX M IPOBEICHHUSA
na6opaTOpHLIX 3KCICPUMEHTANBHBIX HCCIENOBaHUH 00pasloB COINTacHoO
mporpaMMaM ¥ METOJUKAM MCHOBITaHWM, aHanM3a Ha COOTBETCTBHE
pa3pabaThiBaeMBIX HOKPHITHH TpeOOBaHMIM TEXHHYECKHX 3alaHHM

Opranu3anys peJoCTaBIeHHsT MaTepHaIoB Ui 0(pOPMIICHHS NAaTEHTOB Ha
H300peTeHus

Opranmn3amnus OpoBeIeHUS paboT MO HAHECEHHIO CIENHANBHBIX MOKPHITHI
IUIs BHEIMHHX noBepxHocTeit KA, npeBapuTenbHBIX M KBATM(HKAIHOHHBIX
ACIBITaHUM JaHHBIX TOKPBITHI Ha 00pasnax-uMuTaTopax o ementax KA

HeobGxonuMble ymMmeHU

Bemonnsare pecypcHoe o6ocHoBanue nposeneHus HHWOKP B obnactu
CO3/IaHHs CIIEUHUAJIBHBIX TOKPHITAA H TEXHOJOTHMM HX H3rOTOBJICHHA
METOAAMH OCaX/ICHH B BAKyyMe AJI1 BHEIIHUX noBepxHocTel KA Ha ocHOBe
SKOHOMHYECKOT0 aHaJIN3a

Hcnonp308aTh HOPMAaTHBHO-TEXHHYECKYIO JOKYMEHTALHIO H METOIHICCKHE
MaTepHayibl IS IIOATOTOBKH H IIPOBEPKH TEXHHYECKHMX 3a/laHHi Ha
BHINOJIHCHHE H3MepeHuii, ucnbrraiuii, HVOKP B obsactH co3gaHus
CIELMANBHEIX TOKPHITHH M TEXHOJOTHMM HX H3TOTOBICHHSA METONAAMH
OCaXJICHHS B BaKyyMe JUUIS BHEIIHHUX moBepxHocTeit KA

HUcnons3oBaTte METOEI MOJICIMPOBAHHSA TIpA IIPOTHO3UPOBAHWH H
ONTHMH3AIMU TEXHOJIOTHYECKHMX MPOIECCOB H CBOMCTB MaTcpualioB,
CTaHAApPTH3alIuH U cepmdmxamm MAaTCpHUAJIOB U NNPOLECCOB

BI)IGI/IpaTB H TIpEMCHATE COOTBETCTBYIOIIHE METOZbI MOJACIHMPOBAHHA
(1)I/ISI/I‘ICCKI’IX, XUMHUYCCKUX U TCXHOJIOTHYCCKUX IIPOLICCCOB

OG6OCHOBHIBATh M OTCTaWBATh COOCTBEHHBIC 3aK/IIOYCHHA H BHIBOABI B
ayJIMTOPUAX Pa3HOH MPOQPECCHOHANBHON OpUCHTALHH

3aHUMaTBCA Opl"aHI/ISaIIPIOHHO-YHpaBJIeH‘IeCKOﬁ JCATCIBbHOCTBIO

[Tony4ars 1 06pabaTeiBaTh HHGOPMALHIO B 06J1aCTH CO3JaHHS CHCLHATbHBIX
TIOKPEITHH ¥ TEXHOJIOTHH HX H3TOTOBJICHHS METOLAMH OCKICHHS B BAKyyMe
JUIA BHEIIHHX noBepxHocTed KA W3 pa3iu4HBIX HCTOYHHMKOB, HCIIOJB3YH
COBpeMEHHbIE HHGOPMAMOHHBIE TEXHOJIOTHMH, KPUTUYECKH OCMBICIIHBATDH
HOJIy4€HHYIO HH()OPMALHIO, BRIIEIATH B HEH ITIaBHOE

OneHnBaTh MEPCICKTUBHOCThE MOJYYEHHBIX PpE3yJabTaTOB B obact
CO3JJaHuA CIHeIUalIbHBIX HOKpHTHﬁ M TEXHONOTHH HX H3rOTOBICHUS
METOJAMH OCAXXICHHUA B BaKYyME I BHEIITHUX HOBerHOCTCf;I KA

[naHApoBaTh SKCIIEPHMEHT B 00/1aCTH CO3/laHUs CIIEIMATBHBIX OKPBITHH 1
TEXHOJIOTHI KX W3TOTOBJICHHSA METOJaMH OCaXICHHA B BaKyyme i
BHEIHHUX NoBepXxHocTeii KA, B ToM uncie MHOrogakTopHelii, 06pabaTeBaTh
H aHAJIM3HPOBATh €T0 Pe3yJIbTaThI

HccnenoBaTh  CBOMCTBA  CHENUAIBHBIX  TMOKPBITHH 11 BHEIIHUX
nosepxHocteil KA Ha uMeronmxcs 000py10BaHMH ¥ Ipubopax

PaGoTaTh C KOMIILIOTEPOM Kak CpEACTBOM YIpaBjeHHs, paboTarh C
IIPOrpaMMHEIMHE CPEJICTBaMHE OOINEro ¥ CHENHAIbHOr0 Ha3HAYCHHS

O¢opMIIATE JOKYMEHTALHMIO B COOTBETCTBHH C HOPMATHBHO-TEXHHYECKOH
JMOKYMEHTalMeH ¢ HCIOJIb30BaHAEM OQHCHOrO NaKeTa MPHIOKECHHH HIIHN
IMpOrpaMMHOIr0 00ecIeYeHHs

[Tpou3BOIMTL TEXHUKO-3KOHOMHYECKMH pacueT C HCHOJNB30BaHUEM
o(pHCHOTO TaKeTa MPUITOKECHUMH

IIpou3BOANTE aHANM3 BBIABICHHBIX TEXHUYECKHX H OPraHM3allMOHHBIX
npobneM
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AHaNM3MPOBaTh COCTOSHHE W MEPCIIEKTUBH! Pa3sBUTHA KaK KOCMHYECKOIO
MaTepHAIOBEICHH)S B LIEJIOM, TaK M IOKPHITHH BHEITHUX noBepxHocTel KA

ITonp30BaThCsi MHOCTPAHHBIM SA3BIKOM Ha YPOBHE YT€HHS H INOHHMaHHs
TEXHHYECKMX TEKCTOB B 00JIaCTH pa3pabOTKH CHelHanbHBIX NOKPBHITHH H
TEXHOJIOTMH HX M3TOTOBIICHHSA METOJaMH OCaXAEHHA B BaKyyMmMe s
BHemHuX nosepxHocred KA

Heo6xonumele 3HaHUSA

KoHCTpyk1uu BHIyCKaeMBIX M KypHPYEMBIX M3

OCHOBBI OIITUKH

OcHOBBI TEIIOMaccoOOMeHa B Pa3IMYHbIX CpEAAX, B TOM YHCIIE B BAKYYMC

OCHOBBI BAKYYMHOH TEXHHKH

Biusnne nasieHus Cpeanl Ha CBOiCTBa TBCPALIX TE€JI

®usuyecKye NPHHUOMOBEI W O0OpYAOBaHUE VI CO3JAHHA M H3MEPEHHA
BaKyyMa

XapaKTemenKn OKOJIO3€EMHOI'0O H MCXKINIAHETHOI'O IIPOCTpaHCTBa H
OCHOBHBIC (I)I/IBI/I'-ICCKI/IC TIIPHHIMIIEI UX BIIUSHUS HA CBOiiCcTBa MaTCpHAJIOB

OcHOBHEIE (M3MYECKHEe PUHIIMIIE], METOABI H CPEICTBA HEpaspyLIAlOIIETO
KOHTPOJIS CBOMCTB MaTepHaIOB

Cnoco6sl MpUMEHEHMS] M3BECTHBIX (M3UUECKHX sBICHHH H 3(QdexToB B
TEXHOJIOTMYECKHX IIpoleccaX o0OpaGoTKH, H3rOTOBJICHHA, HCILITAaHHH
MAaTEpHAJIOB U MOKPHITHI H B IMATHOCTHKE CBOACTB MATEPHAJIOB M IMOKPHITHH

OCHOBHBI TE€XHOJIOTUH BaKYyMHBIX HOKpBITI/Iﬁ — (bmnqecme IIPpUHIINIIBI,
MCETOJBI M CPEACTBA NOATOTOBKHA MNOBECPXHOCTH neraneit nepes HaHCCCHUEM
HOKpI:ITI'Iﬁ; (I)I/ISI/I‘-ICCI(I/IG NPHHIHAIIBI, MCTOABI W CpPEACTBa CO3JdaHMA
HOKpBITI"Iﬁ, yHOpaBjI€HNd TEXHOJIOTHYECKUMH MNapaMCTpaMH H KOHTPOJIA
KaucCTBa IIOKpI)ITI/Iﬁ Pa3INMgHOro Ha3HAYCHUS

®dusryecKue MPUHLKIBL, METOABI M CPEACTBA HCILITAHMH MAaTCpHAlOB H
IIOKPHITHH Ha CTOMKOCTE K BHEIIHAM BO3EHCTBHAM (XHMHUECKHM, PH3HKO-
MEXaHMYECKHM, HOHH3UPYIOMHM H3JIYyYCHHSAM, IIOTOKaM 3apsOKCHHBIX
YaCTHILI, ATOMapHOMY KHCIIOPOAY)

duznyeckue IPAHIAIIEI 4 METOAbI YCKOPCHHUSA HCTBITAaHUN 1 Q)nanecxne
OrpaHMYCHUS Ha CTENIEHb YCKOPCHHA

T[IpuKiajHbIe KOMIBIOTEPHBIE MPOrPaMMBI JULL paboTEHI ¢ IOKYMEHTALHUEH B
3JIEKTPOHHOM BHUJIE '

IMpukiagHele KOMIBIOTEPHBIE MPOrPaMMBI Ui CO3JaHHMSA TEKCTOBBIX
JOKYMEHTOB, 3JIEKTPOHHBIX TabJIMII, HOPSIOK paboThl B HAX

OcHoBsl yctpoiictBa KA

OCHOBBI CTaHJapTH3alliid 1 MCTPOJIOTHH

Teopus pemeHns H300peTaTENBCKUX 33/1a4

HpaBOBBIe OCHOBEI I/IH)KCHCPHOﬁ ACATCIBbHOCTH

MeTtoap! NPUHATHS YIPABICHIECKMX PEIICHUA

OCHOBBI IICUXOJIOTHH, yHpaBJICHH IIEPCOHAIIOM

T'ocyaapcTBeHHbIE, OTpAacieBble CTAaHIAPTHL, CTAHAAPTHI OPraHW3allMH H
TEXHHYECKHE pETJIAMEHTHI, TIPUMEHAEMbIC NP paboTe CO CrenHanbHBIMU
HOKPBITHAMH

TpeﬁoBaHmI CHUCTEMBI MEHEDKMEHTA Ka4eCTBa OpraHu3alii

Tpe6oBaHus oXpaHsI TPyZa ¥ MPOMBIILICHHOH 6€301acCHOCTH

Hpyrue

XapaKTEePUCTHKH
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3.4.2. Tpynosas pyHKIHS

OGecrieueHne BHIMOIHEHHA PaboT 10
pa3paboTke paboueil 1 KOHCTPYKTOPCKOM

JOKYMEHTAIIMH U CTaHAapTOB OpraHU3aluu VposeHn
HaumeHoBanue (oTpacin) mo Co3AaHHUIO CIIENHUANILHBIX Koag | D/02.7 | (momypomens) | 7
TMOKPBITHH M TEXHOJIOTHH MX U3TOTOBJICHHUS KBaTH(HUKALHH

METOAAMH OCAKICHUS B BAKYyM€ UL
BHEINHMX nmoBepxHocTeil KA

IMpoucxoxaeHue TPy AOBOH Opurmman X 3aMMCTBOBAaHO M3
byHKIMA OpHWTHHAJIA
Kon PerucrpauoHHsIit
OpHrUHANa HOMEp
npodeccHOHAILHOTO
CTaHjapTa
Tpyaossle AeHCTBHA IIpeseHTanys ¥ 3alyTa IUIAHOB pa3paboTKh pabodeil B KOHCTPYKTOPCKOM

JOKyMEHTAllAH H CTaHJAPTOB OpraHW3anuu (OTpacid) MO CO3JaHHIO
CHENUAIBHBIX IOKPHITHA H TEXHOJOTHH MX HW3[OTOBJICHUS METO/JAaMH
OCaXKACHMS B BAKyyMe JUIs BHELIHUX noBepxHocTed KA

Koopavuaumst mponeccoB pa3paboTku pabodedl H KOHCTPYKTOPCKOM
JNOKyMEHTaLUX

KoopuHalys npoueccoB pa3paboTKH CTaHAApTOB OpPraHM3anuu (OTPaciiv)
IO CO3JaHMIO CHEIHATBHBIX MOKPHITHA H TEXHOJIOTHH HMX H3TOTOBJICHHS
METO/IaMHU OCAXACHHS B BaKyyMe JUIA BHEIIHUX noBepxHocTed KA

KoopauHaiMss OpPOBEPKH COOTBETCTBHS pa3spabOTaHHBIX CTaHZApPTOB
opranusanuu (oTpacnu), paboyell H KOHCTPYKTOPCKOH JIOKYMEHTAIlHH
TpeGoBanussM ExuHOM CHCTEMBI KOHCTPYKTOPCKOM JNOKYMEHTAlHM U
MEX/IyHapOIHOMY HayYHO-TEXHHYECKOMY YPOBHIO

[TonroToBKa HAY4YHO-TEXHHYECKUX OTYETOB, 0030poB, mybnukaumii 1Mo
pe3yJIbTaTaM BbINOJHCHHBIX HMCCIEJOBaHHH IO CO3/IAHHIO CIEIHMAIBHBIX
TIOKPBITHI ¥ TEXHOJIOTHH HX H3rOTOBIICHHS METOJJAMH OCK/ICHHS B BAKYyME
I BHEIIHMX moBepxHocTed KA Ha ocHOBEe aHanM3a M CHCTEMAaTH3alluy
Hay4YHO-TEXHHYECKO! M NMATCHTHOH HHPOPMAIHH [0 TCME HCCIICAOBAHMUA, a
TAKKe OT3BIBOB M 3AKJIIOUEHHI Ha IPOEKTH], B TOM YHCJIE CTAaHIapTOB

Ilpesentauus W 3amura pa3paboTaHHOH pabodeldl M KOHCTPYKTOPCKOH
JIOKYMEHTallHH M CTAaHAapTOB OpraHM3alu{ (OTpaciu) IO CO3JaHMIO
CHENMANBHBIX MOKPHITHA H TEXHOJOTHH HMX HW3rOTOBJICHHA METOJaMH
OCaX/IEHHS B BaKyyme JUIs BHEIIHUX noBepxHocTeif KA

Heo6xoaumble yMeHusi | OGOCHOBHIBaTh M OTCTaWBaTh COOCTBEHHBIE 3aK/IIOYCHHS U BEIBOJIBI B
ayIITOPHSX Pa3HO# NpodeCCHOHAIPHON OPHEHTALUH

3aHuMAaThCs 0pl"aHH3aHHOHHO-YHpaBHCH‘ICCKOﬁ ACATCIIBHOCTBIO

AHaJlTIBHPOBaTB COCTOSIHHE M NEPCINCKTHBBI PA3BUTHA KaK KOCMHYCCKOI'O
MaTCpHaJIOBCACHUS B LICJIOM, TaK H l'IOKpBITI/Iﬁ BHCIITHHUX HOBCpXHOCTeﬁ KA

TIpoM3BOIMTSL KCIEPTU3Y MPOLECCOB, MATEPHAIOB, METOAOB MCIBITAHHUH,
pa3paboTaHHON HOKYMEHTAlMH IO CO3JaHMIO CIIEUNMAIBHBIX IOKPHITHH H
TEXHOJIOTHI HMX H3rOTOBJEHHS METOJAaMH OCAXKICHHA B BaKyyme A
BHEIIHUX noBepxHocTel KA

IIpHMEHATE METOAOJIOTHIO pa3paboTku paboucii M  KOHCTPYKTOPCKOH
JOKYMEHTAalldM M CTAHJapTOB OpraHM3amuu (OTpaciM) MO CO3AaHHIO
CHELHAILHEIX MOKPHITHA M TEXHONOTMH HX H3TOTOBJIEHHMS METOAaMH
OCa)KICHHUS B BaKyyMe JUI BHENIHHX oBepXHocTei KA
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BBIAEIATE 3JIEMEHTHI HOBU3HEI B pa3paboTke, OllEHHBATh NE€PCIIEKTHBHOCTD
NOJNYYEHHBIX pe3yJbTaTOB IO CO3JAHHIO CIICHHANBHBIX IOKPHITHA H
TEXHONOTHH WX H3TOTOBJICHHS METONAMH OCaXJIEHHMs B BaKyyMe Ui
BHeIHHUX nopepxHocTed KA

PaboTaTh ¢ KOMIBIOTEPOM KaK CpEeJICTBOM YIpaBJIeHHs, paboTaTe C
IpOrpaMMHBIME CPEACTBAMH OOILETO H CNENHAIBHOrO Ha3HAYEHUS

TMonb30BaThCs PyCCKMM M HHOCTPAHHBIM SI3BIKAMH KaK CPEICTBOM AEIOBOIO
0OImEeHH s, 9YETKO U SCHO M3JIaraTh MpoOJieMbl H PEIICHUs, apryMEHTHPOBATh
BBIBOJIBI

AHaJII/ISI/IpOBaTI: HOPMAaTHUBHO-TCXHHYECKYIO H  HaAYYHO-TCXHHYCCKYIO
JUTEpaATypy II0 CO3AdHUIO CHEIHAIBHBIX IIOKpLITI/Iﬁ M TCXHOJOTHH WX
H3rOTOBJIICHUA METOAAMH OCAXKIACHHUA B BaKYYME U1 BHCIITHUX IIOBGpXHOCTCﬁ
KA

IMoaroraBnuBaTh W MPEICTABIATH NPE3CHTAlMM IUIAHOB M PE3YJIBTAaTOB
COOCTBEHHOU U KOMaHJIHOU JIeATEIbHOCTH

HCOGXOL[I/IMBIC 3HaHHA

MeToAHMKY  INOACOTOBKH  HAyYHO-TEXHUYECKAX  OTYETOB, 0030poB,
ny6nuKanuii o pe3yibTaTaM BbINONHEHHBIX HCCIE/IOBAHHUM, OT3HIBOB U
3aKIIOYEHMI Ha MPOEKTHI, CTAaHJApTHl B 00NAacTH CO3JaHMs CIEHHUAIBHBIX
HOKPBITHIA ¥ TEXHOJIOTHH MX H3TOTOBJIEHHS METO/IaMH OCK/ICHHS B BAKyyMe
JUIsl BHENIHUX MoBepxHocTed KA

OTpaCJICBBIC CTaHJIapThl 110 O(I)OPMJICHPIIO TEKCTOBBIX IOKYMCHTOB

Cranpapts! EnuHoil cucTeMbl KOHCTPYKTOPCKOH NOKYMEHTAIMH

OCHOBBI BAKYYMHOH TEXHHKH

Bimsaue gasieHus Cp€abl HA CBOICTBa TBCPALIX TCI

@uspueckue NPHHOHNGI U 00OpYyNOBaHME JUIi CO3JAHHS M H3MEPCHHS
BaKyyma

OCHOBEI OIITUKH

XapaKTCpPICTHKH OKOJIO3EMHOTO H MCXKIUIAHCTHOrO IIPOCTPAaHCTBA H
OCHOBHBIC (1)H3H‘ICCKI’IC IIPUHOMUIIBI HX BJIMSAHHS HA CBOIHCTBa MaTCpHAIOB

OCHOBEI BIMSHHS CPEJIbl ¥ Pa3IMYIHBIX BHEITHUAX BO3ACHCTBUH (XUMHYCCKUX,
MEXaHW4ECKHX, aKyCTHYCCKHX, OSJNCKTPOMAarHMTHBIX) Ha  CBOMCTBA
MaTepHaioB

OcHoBHBIE pH3HUYECKHE MPHUHIUIBI, METOABI H CPEJACTBA HEPa3pyIIAIOMIETO
KOHTPOJIsI CBOMCTB MaTepHaJioB

Croco6bl IpAMEHEHHs] M3BECTHBIX (H3MYECKHX ABICHHM K 3pdexkToB B
TEXHOJIOTHYECKHMX Ipoleccax oOpaGoTKH, H3rOTOBICHHS, HCIBITAHUIA
MaTepHasIoB U MOKPHITHIA ¥ B JHArHOCTHKE CBOKCTB MAaTEPHANIOB U MOKPHITHIH

OCHOBBI TEXHOJIOTHH BAaKyyMHBIX IOKDBITHH — (pH3M4ECKHE NPHHIUIIELL,
METOBI ¥ CPEICTBA MOATOTOBKH IOBEPXHOCTH ACTANICH Iepell HAaHECCHHEM
NOKPHITHY; (U3MYecKHe NpPHHIMNL,, METOABl H CPE/ICTBA CO3JaHHA
MOKPHITHH, yIpaBIEHHs TEXHOJNOTMYECKUMH IapamMeTpaMd H KOHTPOISL
Ka4ecTBa MOKPHITHH pa3sIM4HOr0 Ha3HAYCHHUs

@du3nUecKUe NPUHIMIEI, METOAbl H CPEACTBAa MCIBITAHHH MaTepHalioB U
MOKPHITHIA Ha CTOHKOCTS K BHELIHUM BO3/CHCTBHAM (XMMHYECKHM, Pu3HKO-
MEXaHWYECKUM, HOHH3UPYIOIINM H3JIy4eHHAM, IIOTOKAaM 3apsHKCHHBIX
YacTHI[, ATOMAPHOMY KHCIIOPOZY)

dusuyeckue NMPUHIKIOBI 1 METONBI YCKOPCHHSA HCMOBITAHUN U (I)H?aH‘ICCKI/IC
OrpaHHYCHUSA Ha CTENICHb YCKOPCHUA

OCHOBBI IICHXOJIOTHH, YIpaBJICHHA IEPCOHAIOM

MeTo/b! IPUHATHS YIPaBICHUECKHX PEIICHHI

TpeﬁoBaHm CHCTEMBI MEHED)KMCHTA Ka4CCTBA OpraHu3aliiy
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Tpe6GoBaHus 0XpaHbl TPYAa ¥ NPOMBIILICHHOR 6€301aCHOCTH

Apyrue -
XapaKTEPUCTUKHA
3.4.3. Tpynosas pynkuus

Opranu3anus npoueccoB 0TpaboTKH,
HCIBITAaHWH M BHEAPEHUS TEXHOJIOTHH VposeHs

HanmeHoBaHuE H3TOTOBJICHHA CIICIMAIBHBIX OKPHITHH A Kon | D/03.7 | (momypoBens) 7
BHEIIHUX moBepxHocTeit KA MeTonamu KBANHQUKALHH
OCAXJICHHS B BaKyyMe

IMpoucxoxaeHue TpyAOBOH
(yHKIAH

3aEMCTBOBaHO H3

Opuruman X OpHrHHana
Kon PerucTpatmoHHBI
OpUrHHana HOMEp
npogeccHOHANBHOTO
cTaHzapra

Tpynossie neiicTBus

OpraHn3aunx pa60T II0 BBIIIYCKY peKOMeHI[a.III/Iﬁ 10 TEXHOJOIH4€CKHM
PEXKHMaM  H3TOTOBJICHHA  CIICHHAIBHBIX IIOKpI:ITHfI JUIA  BHCHIHHUX
nonepxaocreifl KA MeTogaM# OCaXICHHUS B BaKyyMe

IInanupoBaHWe ¥ OpraHW3alMs NPOIECCOB OTPAOOTKH TEXHOJIOIHYECKHMX
PEXHUMOB H pPa3paboTKH MPOrpaMM M METOIAMK M3TOTOBJICHHUS CIIEIMATBHBIX
NOKPBITHIA 1 BHEIIHUX noBepXHocTe# KA B IPOH3BOACTBEHHBIX YCIOBUAX

PecypcHoe ofecreueHue MpoBeAeHNS paboT MO OCYIIECTBICHHIO KOHTPOIS
XapaKTEepHCTHK CIIENUANbHBIX NOKPHITHH A7 BHEIIHMX NoBepxHocTei KA B
IpOLECCE U3TOTOBIICHU METOJJAMH OCAXKACHHS B BaKyyM€ Ha COOTBETCTBHE
TpeOOBaHHIM HOPMATHBHO-TEXHWYECKOH JOKYMEHTALMH

Opranm3zaius paGoT 1O IMOATOTOBKE IIEpeYHs TOYEK KIIOYEBOTO U
00513aTEeNBHOrO0 KOHTPOJIA MPOILECCOB OTPAbOTKYU, HCIBITAHHH M BHEAPEHHUS
TEXHOJIOTHI HM3IOTOBJICHHS CHENMAIBHBIX MOKPBITMH I BHEIIHHX
noBepxHOcTel KA MeTojaMH OCXICHHS B BAKYyME

[InanupoBaHHe W OpraHA3aLHOHHOE 0OECIEYEHHE NIPOBEACHAS aBTOPCKOIO
HaJ30pa C BEITYCKOM aKTOB IO Pe3yIbTaTaM OCYIIECTBICHHOIO KOHTPOIA

Heob6xonuMele yMEeHUS

Hccnenosars CBOMCTBA  CHEIMANBbHBIX  IOKPBITHH  UIA  BHEIIHHX
nosepxHocreit KA Ha nMelomuxcs 060pyioBaHKHH B IIpHOopax

OnenuBarh Ka4€CTBO CHEUMAIBHBIX HOKpBITI*IfI JJiA BHCIIHAX HOBCpXHOCTCfI
KA B HNPOHU3BOJCTBCHHBIX YCIIOBHAX Ha CTaaHH OIIBITHO-MPOMBIIUICHHBIX
HUCBITaHUHN U BHEOPCHUA

O6ecnieunBath 3QPEeKTHBHOE, SKOJIOTHUYECKM H TEXHMYECKHM Oe3omacHoe
NpPOM3BOACTBO HAa  OCHOBE  MEXaHM3alluh M  aBTOMAaTH3alHH
IPOM3BOJICTBEHHBIX IIPOIIECCOB, BBHIOOpa M IKCIUTyaTaud 00OpyAOBaHHUS U
OCHACTKH, METOJIOB ¥ IIPHEMOB OpraHM3allii TpyJaa

OcymecTBaath paboTy C HEPCOHAILHBIM KOMIBIOTEPOM Ha YpPOBHE
YBEpPEHHOTO MOJIE30BaTENIs

OO6OCHOBBIBaTh M OTCTaWBAaTh COOCTBEHHBIE 3aKJIIOYCHHS H BHIBOABI B
ayJIUTOPHAX pa3HOH MpodeCCHOHANBEHON OPUEHTAIIUH

3aHAMATBCS OPraHU3alHOHHO-YIIPABIEHIECCKON NEATEIHHOCTRIO

Co3jaBaTh M PpeNaKTHPOBAaTh TEKCTHl MPO(ECCHOHAIBHOrO Ha3HAYCHH,
AHATM3HPOBATH JIOTHKY PacCyAeHHH H BBICKa3bIBAHUH
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Heob6xomumbie 3HaHug | TEXHHYECKHE  XapaKTEPUCTUKH  TEXHONOTHYECKOTO  HCIBITATENBHOTO
o6opymoBaHus, METOJUKH HCIBITAHMS CHELMAILHBIX IOKPBITHH UL
BHEINHHX moBepxHocTel KA

OpraHu3alMOHHas CTPYKTYpa NOAPa3AC/ICHUs U OpraHH3alHH

OCHOBBI TEIIOMAcCOOOMEHA B Pa3IMUHBIX CPENaX, B TOM YHCIIE B BAKyyMe
OCHOBEI BAKYYMHO! TeXHHUKH

Bnusinue naBjieHUs Cpeibl Ha CBOHCTBA TBEPBIX TEI

®du3pyecKde NPHHIMNGI M 00OpYAOBaHHE IJId CO3JAHHA W H3MEpPCHU
BaKyyMa

OCHOBBI OIITUKHU

OcHoBHBIE (u3MyYecKHe TPHHIUNGI ¥ Pe3yJibTaThl B3aUMOICHCTBHUS
3NIEKTPOMArHUTHOTO H3JIyYeHHA C BELIECTBOM

OCHOBBI BIIHMsIHASA CA0BIX ¥ CHJIBHBIX 3JIEKTPHYECKMX H MArHUTHBIX IOJIEH
Ha CBOMCTBA ra3oB, XXUIKOCTEH, TBEPABIX TEN

OCHOBHI BIIMSTHUS CPEJIbI H Pa3/IMYHBIX BHEITHUX BO3JCHCTBHI (XMMHYECKHX,
MEXaHMYECKMX, aKyCTHYEeCKHX, OJJCKTPOMAarHHTHBIX) Ha  CBOMCTBa
MaTepHaJIOB

OcHOBHEBIE (M3MYECKHE NPHHIMIIE], METOABI H CPEICTBa HEpaspyIIaIOIIEro
KOHTPOJIS CBOMCTB MaTepHAIOB H A€PEKTOB B HUX

Crioco6bl NIPHMEHEHHs H3BECTHBIX (H3MUECKHX sABICHMH M 3¢¢eKToB B
TEXHOJIOTHYECKMX Ipoleccax 00pabGoTKH, H3TOTOBJICHAS, HCIBITAHHH
MaTEpHAIIOB M IOKPHITHIL U B AMarHOCTHKE CBOMCTB MaTEPHAJIOB U MOKPHITHH
OCHOBBI TEXHOJIOTHM BaKyyMHBIX HOKDPBITHH — (U3HYECKHE NPHHIHMIILL
METOABI M CPEACTBA MOATOTOBKH MOBEPXHOCTH J€Tajied Iepe] HaHECeHUEM
NOKPHITHH; (U3MYeCKHEe NPUHIMIBEL, METOABl M CPEACTBAa CO3JAHHA
NOKPLITHH, YIpaBICHAS TEXHOJNOTHYECCKHMH IlapaMeTpaMH H KOHTPOI
Ka4yeCTBa HOKPHITHH pa3IM4HOro Ha3HAYEHMS

du3nyecKue NPUHLMIBI, METOABl M CPEACTBA HMCIBITAHHH MaTepHAIOB H
IOKPBITHI Ha CTOMKOCTH K BHEITHAM BO3JCHCTBHAM (XHMHYECKHM, QpU3nKO-
MEXAaHMYECKMM, HOHHM3HPYIOIIUM H3JIyYCHHAM, IIOTOKAM 3apsDKCHHBIX
YJaCTHIl, aTOMAapHOMY KHCIIOPOJLY)

dusuvecKie TPUHIMIIEI B METOABI YCKOPEHHS HCIBITaHHH H (u3nyeckue
OrpaHUYEHHS Ha CTENIEHb YCKOPEHHS

OCHOBHI IICHXOJIOTHH, YIIPABJICHHS NIEPCOHATIOM

MeTos! NpHHATHAS YIPABICHICCKHX PEIICHUH

TpeGoBaHHs CHCTEMbl MEHE/DKMEHTA KaUeCTBa OpraHu3allii

Tpe6oBanust 0XpaHbI TPYia H IPOMBIIIEHHON 6€3011aCHOCTH

Hpyrue -
XapaKTEPHUCTHKH
3.4.4. TpynoBasi pyHKIHSA

O6ecneyeHne NpoBeICHNS aHAIN3a U OLIEHKH
paboTsI CHEHMANBHBIX IIOKPHITHIA, CO3AaHHBIX Yposenn

HawumeHoBanue METOLAMH OCAXKIACHHS B BaKyyMe IS Kox | D/04.7 | (uomyposens) | 7
BHeIIHHUX moeepxHocTeit KA, B mponecce KBATHQHKALMH
SKCILTyaTalliH




IpoucxoxeHne TpyXOBOH
dyHKuUH
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3aMMCTBOBAHO H3

Opurmman X OpHrHHAIA
Kon PerncTpauuoHHBIi
OpHTHHaNa HOMep
npo¢eCCHOHATLHOTO
CTaHAapTa

TpynoBsle nefcTBUS

Oprauusanus IpoBefieHHss cOopa M 0000IIEHMS pE3ylNbTaTOB aHAIU3a
TENEMETPHUYECKOH HHPOPMAIMH O COCTOSHUH CIENMAIBHBIX NOKPHITHA B
npoliecce KCIryaTanny B cocrase KA

Opranu3sanys ¥ KOHTPOJb MOATOTOBKM TEXHHYECKOTO OTYETAa O CTOHKOCTH
CIEIMANBHBIX TOKPBHITHIA, CO3JaHHBIX METOIaMH OCaXX/ICHHS B BaKyyMe JUIs
BHEIHMX noBepxHoctei KA, K Bo3ecTBHIO (akTOpOB IPH IKCILTyaTalluy

IInanupoBanye ¥ OpraHW3alys HPOLECCOB Pa3pabOTKM HMHCTPYKIHMH IIO
BOCCTAHOBJICHHIO M KOHTpOJIIO CHEHHANBHBIX IOKPHITHI, H3rOTOBIEHHBIX
METOJaMH OCaKAEHHS B BaKyyMe Ui BHEIIHUX noBepxHocTeid KA

PecypcHoe ofecrneueHue NpoLecca KOHTPOJA COCTOSHHSA CIICHHAIBHBIX
NOKPHITHH, CO3JaHHBIX METOJAMH OCAXICHHA B BaKyyMe [UIi BHEIIHHX
mosepxHocteii KA, B opraHM3anud ¥ B TCXHHYECKOM KOMIUICKCE
(xocMozipome)

IIpesenTtanuss W 3allUTa pe3yNbTaTOB NPOBEJCHHOIO aHAIA3a U OLEHKU
paboThl CHEeUATIbHBIX MOKPHITHH, CO3JMaHHBIX METOJAMH OCAXICHHS B
BaKyyMe s BHeIIHNX nosepxHocTeii KA, B mpouecce sKkCIUTyaTauuy

Heo6GxoauMble yMEHHS

IMpom3BoAUTs aHATH3 BBIABICHHBIX TEXHMYECKMX M OpraHM3allMOHHBIX
npo6ieM, onpeIeNAIOIMX Ka4YeCTBO CIEUATbHBIX TOKPBITHI, Ha 00pasiax-
uMHTaTopax u emenTax KA

KoHCynBTHpOBaTh IO BOINPOCAaM TEXHOJIOTHM HAHECEHHS CHENHaTbHbIX
TMOKPHITHIA /151 BHELIHUX NMoBepXHOCTER KA

BBII[CJIHTB 3JICMCHTHI HOBH3HLI B paspa60TKe, OLCHHUBATH IICPCIICKTHBHOCTDH
IIOJIYYCHHBIX PE3YJIbTATOB

IInaHHpOBAaTE SKCIEPHMEHT, B TOM 4YHCJIe MHOrodakTopHbIH, 06pabaTeiBaTh
H aHAJIH3APOBATH €TI0 pe3yIbTaThl

AHaJIM3HPOBATh pealbHOE COCTOSHHE CICIHAIBHBIX IOKPBITHH U BHELTHAX
nosepxHocreii KA m cooTBercTBHE€ HMX TpeOOBaHHAM MHCTPYKIHH IIO
SKCILTyaTaluH

HaxoguTh ONTHUMANbHBIE TEXHHYECKHE PEIICHHA 10 YCTPaHEHHIO
BBIABJICHHBIX HECOOTBETCTBHUH

MHTepnpeTHpoBaTh [OKa3saTeM  TelNeMETpHUeckod uHQopmamuu o
COCTOSIHMM CIELHAIBHBIX IMOKPBHITHH B MpoIecce KCIUTyaTallid B COCTaBe
KA

IIpuMeHATs JaHHBIE 0O pe3yabTaTaM OSKCIUTyaTalHH CHENMalbHBIX
TIOKPBITHIA [T BHEINHHUX MoBepxHocTer KA

AHaJIH3Hp0BaTB OIIBIT pa3pa60TKn M OKCIUIyaTallud aHaJIOI'HYHBIX
CIICOAAJIBHBIX l'IOI(pBITHﬁ

06006maThs MOTy4eHHbIC JaHHBIE

[MoaroTaBIMBaTh INPENIOXKEHHS IO COBEPIICHCTBOBAHHIO CHELHATBHBIX
MOKPBITHIA K TEXHOJIOTHI MX H3rOTOBJIEHHS METOJaMHU OCKICHAS B BAKYyMC
JU1A BHeIHuX moBepxHocTed KA

Co3gaBaTh M pEAKTHPOBATh TEKCTHl NPOQECCHOHAILHOIO Ha3HAYCHMUS,
AHATIM3HPOBATH JIOTHKY PacCYXIACHHUA M BHICKa3bIBAHU

OG60CHOBLIBATh IIpe/UlaraeéMble TEXHHYECKME pelleHHs H OTCTauBaTh
COOCTBEHHBlE 3aKIIOYEHHd M  BBIBOABI B  ayJAHTOPHAX  PasHOM
npodecCHOHANEHOW OPUEHTAIlHH
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3aHMMaThCS OPraHU3alMOHHO-YNIPABIEHYECKOH eATENRHOCTRIO
Heo6xomuMple 3HaHUs | MHCTPYKIIME 1O KOHTPOMIO COCTOSHMS  CHENHANBHBEIX  IOKDBITHIA,
H3rOTOBJIGHHBIX METOJaMHM OCaXJEHHS B BaKyyMe€ Uil BHEIUHHX
noBepxHocteit KA

WHCTPYKIIMA TI0 BOCCTAHOBJIEHHIO IOKPBITHH, H3TOTOBJIEHHBIX METOJIAMHU
OCaXJIEHHs B BAKyyMe JUls BHEIIHAX noBepxHocTel KA

MeroqyKy aHanM3a M pacdeTra CTOMKOCTH CHEIMAIBHBIX IOKPHITHH K
(daxTopam IpH IKCIUTyaTalMy

CTaHgapTHOE M CIENUATFHOE NPOrpaMMHOE OOECIeYeHHe i pacueToB
CTOMKOCTH CIIEHATBHBIX MOKPHITHH K (pakTopaM MpH IKCILTyaTalHH
OcHOBEI TeIIoMaccooOMeHa B pa3iIMYHbIX CPEllaX, B TOM YHCJIC B BAaKyyMe
XapakTepUCTHKH OKOJIO3EMHOTO H MEXIUIAHETHOrO IIPOCTPaHCTBa H
OCHOBHBIE (PM3MYECKHE NPUHLMIIEI HX BIIHSAHHSA Ha CBOWCTBA MaT€pPHAIOB
OCHOBEHI OIITHKHA

OcHoBHBIE (u3MYECKHE TPHUHIMOB M PE3yJIbTaThl B3aHMOJCHCTBUA
3JIEKTPOMArHUTHOTO M3ITy4EHHs C BEIIECTBOM

OcHoBHEIE GHU3MYECKHE TIPUHITUITEL, METOABI M CPEJICTBA HEPa3pYIIAIOIIETO
KOHTPOJISI CBOMCTB MaTepuanoB U JAedeKToB B HUX

@du3HYEeCKUE NPHUHIANBL, METOABI H CPEACTBA HCIBITAaHUH MaTCpHAOB H
MOKPHITHI Ha CTOMKOCTH K BHEIUHHM BO3AEHCTBHAM (XHMHYECKHM, (PH3HKO-
MEXaHHYECKHM, HOHHM3HPYIOIIUM M3JIyYCHHSIM, IIOTOKaM 3apsSKCHHBIX
YaCTHII, aTOMapHOMY KHCIIOPOAY)

du3MuecKUe NPYHIHENLEI B METOABl YCKOPEHHS HCILITAHHN H (HU3MYECKUE
OrpaHHYEHHS Ha CTETICHb YCKOPCHHUS

OCHOBBI IICHXOJIOTHH, YIIPaBICHHS NEPCOHAIOM

MeToip! IPHHATHS YIPAaBIEHYECKUX PEIICHUI

TpeGoBaHuS CHCTEMBI MEHE/DKMEHTA KAYeCTBA OpraHU3aluy

TpeGoBanusi 0XpaHBb!I TPYJa U IPOMBIIIICHHON 6€30M1aCHOCTH

Hpyrue -

XapaKTEPUCTHKH

IV. Ceeaenns 06 opranu3anusx — pazpa6oTunkax npogecCHOHAIBLHOr0 CTaHAAPTA

4.1. OTBeTCTBEHHAS OPraHA3ALHA-PA3padoTIHNK

CoBeT 10 npodecCHOHAILHBIM KBATH(HKAMAM B PAKETHOH TEXHUKE M KOCMHYECKOH JIeATCILHOCTH,
ropo Mocksa
3amecTuTenb NpenceaaTens JlupkoBa CBeTiiana AHaTOJILEBHA

4.2. HauMeHOBAHHS OPraHH3alHIi-pa3padoTIHKOB

AO «MEdopMaHOHHbIE CIYTHUKOBbIE CHCTEMBI» MMEHH aka/ieMuka M.@. PemerneBay, ropon
XKenesnoropck, KpacHogpckuii kpai
2 | ®I'BY «BHUU tpyna» Muntpyna Poccuu, ropon Mocksa

106wepoccuifcknit knaccupuKaTop 3aHATHH.

2 O6mepoccuiickuit knaccHpUKaTop BUIOB 3KOHOMUYECKOH NeATeTbHOCTH.

3 ITpukas Muntpyna Poccun, Mumnsapasa Poccun ot 31 nexa6ps 2020 r. Ne 9881/1420m «O6 yTBEpXKACHUU TIEpeYHA BPEIHBIX
# (WIM) ONacHLIX MPOM3BOACTBEHHBIX ()aKTOPOB M paGoOT, TpHM BHIMONHEHMM KOTOPBIX MNPOBOAATCA obs3aTenpHbIC
npe/BapUTeNbHBE MEIMUMHCKAE OCMOTDHI IPH NOCTYIUIEHMM Ha paboTy W IEPHOAMIECKHME MEIMUMHCKHE OCMOTPLD)
(3apeructpuposan Mumiocrom Poccun 29 smBaps 2021 r., perucTpauMOHHbIH Ne 62278); nmpukas Munsapasa Poccuu




ot 28 smBapsa 2021 r. Ne 291 «O06 ytBepxaeHun [Topsaka npopeJeHHA 00i3aTENbHBIX NPEIBAPUTENBHBIX M NEPUOAHIECKUX
MEIHIMHCKMX OCMOTPOB paGOTHHKOB, IPEXYCMOTPEHHBIX YacThio YeTBepTod cTathd 213 Tpynosoro koaekca Poccuiickoit
denepauyy, MEpeyHs MEIUUMHCKHX MPOTHUBONOKA3AHMM K OCYIIECTBIEHHIO PaGOT C BpeNHBIMH M (WIM) ONACHBIMH
NpOM3BOICTBEHHBIMHU (PAKTOPaMH, a TaKke paGoTaM, PH BHIMONHEHUH KOTOPBIX MPOBOJATCS 00A3aTENbHBIE PENBAPUTENILHBIE
H NepHOAMYECKUe MEIMUMHCKHE OCMOTphD» (3aperucTpupoBaH MuHioctoM Poccuu 29 sHBaps 2021 r., perHcTpalMOHHBIM
Ne 62277).

4 3akon Poccuiickoit @emepammn ot 21 mons 1993 r. Ne 5485-1 «O rocynapcTeHHo# TaiiHe» (Poccmiickas raseta, 1993,
21 centa6ps; CobGpanue 3akoHonaTeNbCTBa Poccuiickoii Menepanmy, 2021, Ne 24, ct. 4188).

5 IMpukas Muntpyna Poccun ot 15 gexabps 2020 r. Ne 9031 «O6 yteepxkaenuu Ilpasui no oxpaHe TpyAa MpH SKCILTyaTaluK
3MEKTPOYCTAHOBOK» (3apeructpupoBan Mustoctom Poccuu 30 aexabps 2020 r., peructpauronHsiii Ne 61957).

6 TToctaHoBNeHMe MunTpyaa Poccun, Muno6pasosanus Poccnu ot 13 suBaps 2003 1. Ne 1/29 «O6 ytsepxnenuv [lopsaka
06yueHHns TI0 OXpaHe TPy[a ¥ NPOBEPKH 3HAHWI TpeGOBaHMIT OXpaHbl TPyAa paGOTHUKOB OpraHM3aUMily (3aperucTpHpoOBaHO
Mumocrom Poccuu 12 despans 2003 r., peructpauponssiii Ne 4209) ¢ H3MeHEeHUsIMH, BHECEHHBIMM MpHKa3oM MUHTpyna
Poccuu, Muno6paayku Poccuu ot 30 Hos6ps 2016 1. Ne 6971/1490 (3apernctpuposan MunroctoM Poceum 16 nexa6ps 2016 r.,
perncTpaunoHHbiil Ne 44767).

7 [TocranosacHue IlpasuTenscta Poccwiickoit ®enepamun ot 16 cenradps 2020 r. Ne 1479 «O6 yrsepxaenuu Ilpasun
HPOTHBONOXAPHOTO pexuma B Poccuiickoit ®enepauuny» (Cobpanue 3akoHoRaTeNbcTBa Poccuiickoit ®enepatmy, 2020, Ne 39,
cT. 6056; 2021, Ne 23, ct. 4041).

8 Enunbiii KBaTd(QUKAIMOHHBIN CIPABOYHUK NODKHOCTEH pyKoBOAUTENEH, CIEMANHCTOB H CITyXKalliuX.

® O6mepoccutickuil knaccupuxarop npodeccuit pabodanx, JOMKHOCTeH! CIIyKalHX U TApUPHBIX Pa3paioB.

10 O6mepoccuitckuit KiiaccudpuxaTop crenuanbHOCTElH 10 06pa3oBaHHIO.




